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(54) Olefin thermoplastic elastomer and laminate thereof 

(57) Olefin thermoplastic elastomers which com- 
prise a partially crosslinked thermoplastic elastomer 
comprising a crystalline pdyolefin resin (A), a block 
copolymer (B) which is composed of a polymer block of 
styrene or its derivative and a specific isoprene polymer 
UocK and an olefin rubber (C). and thermoplastic elas- 
tomer laminates, having a 8uk>strate formed from a spe- 
cific olefin thermoplastic elastomer or a crystalline 
polyolef in resin and a skin layer formed from the akx>ve- 
mentioned olefin thermoplastic elastomer, which are 
excellent In mechanical strength, heat resistance, heat 
aging resistance, weathering resistance and scratch 
resistance have been provkJed by the present invention. 
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Description 

FIELD OF TH E INVENTION 

5 The present invention relates to olefin thermoplastic elastomers and laminates thereof . More particularly, the inven- 

tion relates to olefin thermoplastic elastomers which can be molded into articles of high scratch resistance and relates 
to olefin thermoplastic elastomer laminates of high scratch resistance which can be favorably used for automobile exte- 
rior trim parts, etc. 

10 BACKGROUND OF THE INVENTION 

Vinyl chloride resins haive been conventionally widely used for side protection moles of automobiles. The vinyl chlo- 
ride resins are very suitable for such uses because they are excellent in scratch resistance and available at a low price. 
However, the viriyl chloride resins generate harmful gas when burned, and hence there is involved a problem of envi- 
75 ronmental pollution. 

By the way. olefin tiiermoplastic elastomers are used widely for automobile parts, industrial machine parts, electric 
and electronic parts. builcOng materials, etc. as elastomers suitable for saving energy or saving natural resource type, 
particularly as replacements for vulcanized rubbers, tsecause they are lightweight and can be easily recycled. 

Further, from the viewpoint of the protection of earth environment the vinyl chloride resins which generate harmful 
20 gas when burned have been recently replaced with the olefin thermoplastic elastomers which generate no harmful gas. 

However, the molded articles produced from the conventional olefin thermoplastic elastomers are inferior in scratch 
resistance to the molded articles produced from the vinyl chloride resins, and therefore, an Improvement of the scratch 
resistance has been eagerly desired for the olefin thermoplastic elastomers. 

Under such drcumstances as mentioned above, the present inventors have earnestly studied on the olefin tiiermo- 
25 plastic elastomers having high scratch resistance and molded articles thereof. As a result, tiiey have found the follow- 
ings and accomplished the present invention. 

(1) When a crystalline polyolefin resin, a specific block copolymer arvl an olefin ribber are blended in a specific 
ratio, tiiere can be obtained an olefin tiiermoplastic elastomer capable of providing a molded article of high scratch 

30 . . resistance. 

(2) When a partially or perfectly crosslinked thermoplastic elastomer which comprises a crystalline polyolefin resin 
and an olefin rutpber. arxJ a specific block copolymer are blended in a specific ratio, tiiere can be obtained an olefin 
thermoplastic elastomer capable of providing a molded article of high scratch resistance. 

(3) When a crystalline polyolefin resin (or a thermoplastic elastomer), a specif k: block copolymer, and any one of 
35 silicone oil. an ester of aliphatic alcohol and a dicart>oxylic acid or a fatty acid and a fluorine polymer are kslerxied 

in a specific ratk). there can be obtained an olefin thermoplastic elastomer capable of provkiing a molded articlie of 
high scratch resistance. 

(4) When a laminate comprising a substrate which is formed from a partially or perfectly crosslinked thermoplastic 
elastomer comprising a crystalline polyolefin resin and an olefin rubber and a skin layer which is formed from a ther- 

40 moplastic elastomer comprising a crystalline polyolefin resin and a specific block copolymer In a specific ratio is 
prepared, there can be obtained a tiiermoplastic els^omer laminate of high scratdh resistance and high heat 
resistance which is lightweight, can be easily recycled and generate no harmful gas when burned. 

(5) When a laminate comprising a sut>strate which is formed from a crystalline polyolefin resin and a skin layer 
which is formed from a thermoplastic elastomer comprising a crystalline polyolefin resin and a specific block copol- 

45 ymer in a specific ratio is prepared, there can be obtained a thermoplastic elastomer laminate of high scratch resist- 
ance and high heat resistance which Is lightweight, can be easily recycled and generate no hannfol gas when 
burned. 

OBJECT OF THE INVENTION 

50 . 

The present invention Is intended to solve such problems associated witii the prior art technique as mentioned 
above, and it is an object of the invention to provide olefin thermoplastic elastomers capable of providing molded arti- 
cles of high scratch resistance which are lightweight, can be easily recycled, and generate no harmful gas even when 
subjected to thermal disposal. 

55 It is anotiier ot^ect of the invention to provide thermoplastic elastomer laminates of high scratch resistance and 
high heat resistance which are lightweight, can be easily recycled, and generate no harmfol gas even when subjected 
to thermal disposal. 
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SUMMARY OF THE INVENTION 

The first olefin thermoplastic elastomer aocording to the invention comprises a partially crosslinked thermoplastic 
elastomer which comprises: 

[I] a crystalline polyolefin resin (A) In an amount of 20 to 80 parts by weight; 

[iq a block copolymer (B) in an amount of 15 to 75 parts by weight, which may be hydrogenated and comprises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer tkock or an isoprene/butadiene copolymer block 
and contains at least 40 % of isoprene units bonding at 1 .2- or 3.4-positions relative to the total isoprene units; 
and 

[III] an olefin rubber (C) in an amount of 5 to 65 parts by weight; 
IS the total amount of said components (A). (B) and (C) being 100 parts by weight. 

The second olelin thermoplastic elastomer according to the invention cpmprises an olefin thermoplastic elastomer 
which is partially crosslinked and comprises: 

20 [q a crystalline polyolelin resin (A) In an amount of 20 to 85 parts by weight; 

[II] a block copolymer (B) in an amount of 15 to 80 parts by weight which may be hydrogenated and comprises: 

(a) a polymer t)lock of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isoprene/butadiene copolymer block 
25 and contains at least 40 % of isoprene units bonding at 1 .2- or 3.4-po6itions relative to the total isoprene units, 

the total amount of said components (A) and (B) being 100 parts by weight; and 

[III] at least one element selected from the group consisting of <a) silicone oil, (b) an ester of aliphatic akx>hol and 
a dicarboxylic acid or a favty acki and (c) a fluorine polymer in an amount of 0.01 to 10 parts by weight. 

30 

The third olefin thermoplastic elastomer aocording to the invention coniprises an olefin thermoplastic elastomer 
conprising: 

[Q a thermoplastic elastomer [1] in an amount of 10 to 80 piarts by weight, which comprises a crystalline polyolefin 
as. resin (A) and an olefin rubber (C) and is partially or perfectly crosslinked; and 

[iq a block copolymer (B) in an amount of 20 to 90 parts by weight, which may be hydrogenated and comprises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which Is an Isoprene polymer block or an Isoprene/butadiene copolymer block 
40 and contains at least 40 % of isoprene units bonding at 1 ,2- or 3.4-positions relative to the total isoprene units; 

the total amount of said components [1] and (B) being 1 00 parts by weight. 

The fourth olefin thermoplastic elastomer according to the invention comprises an olefin thermoplastic elastomer 
comprising: 

45 

[q a thermoplastic elastomer [1] In an amount of 10 to 80 parts by weight, which comprises a crystalline polyolefin 
resin (A) and an olefin rubber (C) arKJ Is partially or perfectly crosslinked; 

[iq a block copolymer (B) in an amount of 20 to 90 parts by weight, which may be hydrogenated and comprises: 

50 (a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which Is an isoprene polymer block or an Isoprene/butadiene copolymer block 
and contains at least 40 % of Isoprene units bonding at 1,2- or 3.4-posltlons relative to the total isoprene units, 
the total amount of said components [1] and (B) being 1 00 parts by weight; and 

55 [III] at least one element selected from the group consisting of (a) silicone oil, (b) an ester of aliphatic alcohol and 
a dicarboxylic acid or a fatty acid and (c) a fluorine polymer in an amount of 0.01 to 10 parts by weight. 

The first thermoplastic elastomer laminate according to the invention is a thermoplastic elastomer laminate com- 
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prising: 

[i] a substrate formed from a thermoplastic elastomer [2] which comprises a crystalline polyblef in resin (A) and an 

olefin rubber (C) and is partially or perfectly crosslinked; and 

[iq a sidn layer formed from a thermoplastic elastomer [3] wNch comprises: 

a crystalline polyolefin resin (A) in an amount of 20 to 85 parts by weight, and 

a block copolymer (B) in an amourit of 1 5 to 80 parts by weight, which may be hydrogenated and comprises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isoprene/lxjtaJiene copolymer 
block and contains at least 40 % of isoprene units bonding at 1.2- or 3.4-positions relative to the total iso- 
prene units. 

the total amount of said compon&its (A) and (B) being 1 00 parts by weight. 

The second thermoplastic elastomer laminate according to the invention is a thermoplastic elastomer laminate 
comprising: 

[Q a substrate formed from a thermoplastic elastomer [2] which comprises a crystalline polyolefin resin (A) and an 
olefin rubber (C) and is partially or perfectly crosslinked: and 

[iq a skin layer formed from a thermoplastic elastomer which is partially crosslinked and comprises: 
a crystalline polyolefin resin (A) in an amount of 20 to 80 parts by weight. 

a block copolymer (B) in an amount of 15 to 75 parts by weight, which may be hydrogenated and comprises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer tAock which is an isoprene polymer block or an isopreneftxjtadiene copolymer 
block and contains at least 40 % of isoprene units bonding at 1 ,2- or 3,4-positions relative to tfie total iso- 
prene units, and 

an olefin rUbber (C) in an anx)unt of 5 to 65 parts by weight. 

the total amount of said components (A), (B) and (C) being 1 00 parts by weight. 

The third thermoplastic elastomer laminate according to the invention is a thermoplastic elastomer laminate com- 
prising: 

[q a sut>strate formed from a thermoplastic elastomer [2] which comprises a crystalline polyolefin resin <A) and an 

olefin rubber (C) and is partially or perfectly crosslinked: and 

[iq a skin layer formed from a thermoplastic elastomer which comprises: 

a thermoplastic elastomer [1] In an amount of 10 to 80 parts by weight, which comprises a crystalline polyolefin 
resin (A) and an olefin rubber (C} and is partially or perfectly crosslinked. and 

a block copolymer (B) in an amount of 20 to 90 parts by waght. whfoh may be hydrogenated and comprises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isopreneAxitadiene copolymer 
block and contains at least 40 % of isoprene units bonding at 1.2- or 3.4-positions relative to the total iso- 
prene units. 

the total amount of said components [1] and (B) being 100 parts by weight. 

TTie fourth thermoplastic elastomer laminate according to the invention is a thermoplastic elastomer laminate com- 
prising: 

[q a substrate formed from a crystalline polyolefin resin: and 

[iq a skin layer formed from a thermoplastic elastomer which comprises: 
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a crystalline polyolefin resin in an amount of 20 to 85 parts by weight, and 

a block copolymer (B) in an amount of 15 to 80 parts by weight, which may be hydrogenated and comprises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an Isoprene/butadiene copolynrier 
block and contains at least 40 % of isoprene units bonding at 1 .2- or 3,4-posilions relative to the total iso- 
prene units, 

the total amount of sakJ crystalline polyolefin resin and said component (B) being 100 parts t>y weight 

The fifth thermoplastic elastomer laminate according to the invention is a thermoplastic elastomer laminate com- 
prising: 

[I] a substrate formed from a crystalline polyolefin resin; and 
75 [iq a skin layer formed from a thermoplastic elastomer which is partially crosslinked and comprises: 

a crystalline polyolefin resin (A) in an amount of 20 to 80 parts by weight 

a block copolymer (B) in an amount of 15 to 75 parts by weight, which may be hydrogenated and comprises: 

20 (a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isoprene/tnitadiene copolymer 
block and contains at least 40 % of isoprene units bonding at 1 ,2- or 3,4-positions relative to the total iso- 
prene units, and 

25 an olefin rubt)er (C) in an amount of 5 to 65 parts by weight. 

the total amount of said components (A), (B) and (C) being 100 parts by weight. 

The sixth thermoplastic elastomer laminate according to the invention is a thermoplastic elastomer laminate com- 
prising: 

30 

[q a substrate formed from a crystalline polyolefin resin; and 

[iq a skin layer formed from a thermoplastic elastonner which comprises: 

a thernx>plastic elastomer [1] in an amount of 1 0 to 80 parts by weight, which comprises a crystalline polyolefin 
35 resin (A) and an olefin rubber (C) and is partially or perfectly crosslinked, and 

a block copolymer (B) in an amount of 20 to 90 parts by weight, which may be fiydrogenated and comprises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer tHock or an isoprene/butadiene copolymer 
40 block'and contains at least 40 % of isoprene units bonding at 1 .2- or 3.4-positions relative to ttie total iso- 
prene units, 

the total amount of said components [1] and (B) being 100 parts by weight. 

45 DETAILED DESCRIPTION OF THE INVENTION 

The olefin thermoplastic elastomers and tiie laminates thereof according to the invention will t>e described in detail 
hereinafter. 

The first ol^in thermoplastic elastomer of the invention is now described. 
so The first ol^in thermoplastic elastomer according to the invention comprises a partially crosslinked thermoplastic 
elastomer which comprises: 

[q a crystalline polyolefin resin (A); 

[iq a t)lock copolymer (B) which may be hydrogenated and comprises: . 



55 



(a) a polymer block of styrene or its derivative, and 

(b) an isoprene polymer block or a specific isoprene/butadiene copolymer block; and 
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[III] an olefin rubber (C). 

The first olefin thermoplastic elastomer of the invention may further comprise a crystalline polyolefin resin other 
than the partially crosslinked thermoplastic elastomer. 

Crystalline oolvolefin resin (Ai 

The crystalline polyolefin resin (A) for the use in the invention is, for example, a homopolymer or a copolymer of an 
a-oief in having 2 to 20 carbon atoms. 

Examples of the crystalline polyolefin resin (A) include homopolymers and copolymers described below. 

(1) Ethylene homopolymer 

The ethylene homopolymer rinay be prepared by any one of a lowv-pressure process and a high-pressure 
process. 

(2) Copolymers of ethylene and not more than 10 % t^y mol of a-olefins other than ethylene or vinyl monomers such 
as vinyl acetate and ethyl acrylate 

(3) Propylene homopolymer 

(4) Random copolymers of propylene and not more than 10 % by mol of a-oleflns other than propylene 

(5) Block copolymers of propylene and not more than 30 % by mol of a-olefins other than propylene 

(6) 1-Butene homopolymer 

(7) Random copolymers of 1 -butene and not more than 1 0 % by mol of a-def ins other than 1 43utene 

(8) 4-MethyM-pentene homopolymer 

(9) Random copolymers of 4-methyl-1-pentene and not more than 20 % t>y mol of a-olefins other than 4-methyl-1 - 
pentene 

Examples of the a-olefins include ethylene, propylene. 1 -butene. 4-methyl-1 -pentene, 1-hexene and 1-octene. 
Of the atx>ve crystalline polyolefin resins, particularly preferred are a propylene homopolymer and a propylene/a- . 
olefin copolymer having a propylene content of not less than 50 % by mol. 

The crystalline polyolefin resins described above can be used singly or in combination. 

The crystalline polyolefin resin (A) has a melt flow rate (MFR. measured in accordance with ASTM D 1238 at 230 
"C under a load of 2.16 kg. ) of preferably 0.01 to 100 g/10 min. more preferably 0.3 to 70 g/10 min. 

The crystallinity of the crystalline polyolelin resin (A), as measured by X-ray diffractometry. is in the lange of usually 
5 to 100 %, preferably 20 to 80 %. 

In the first olefin thermoplastic elastomer of the invention, the crystalline polyolefin resin (A) is used in an amount 
of 20 to 80 parts by weight, preferably 30 to 70 parts by weight, more preferably 35 to 65 parts by weight, based on 100 
parts by weight of the total amount of the aystalline polyolefin resin (A), the block copolymer (B) and the olefin rubber 
(C). 

If the crystalline polyolefin resin (A) is used in such an amount as defined above, a thermoplastic elastomer having 
good moldabOity and capable of providing a molded article excellent in scratch resistance and heat resistance can be 
obtained. 

Block coDolvmer(B) 

The block copolymer (B) for the use in the invention comprises (a) a polymer block of styrene or its derivative and 
(b) an isoprene polymer block or an isoprene/butadiene copolymer block, and may be hydrogenated. 
The polymer component constituting the block (a) is styrene or its derivative. 

Examples of styrene and its derivatives include a-methylstyrene, 3-methylstyrene, 4-propylstyrene, 4-cyclohexyl- 
styrene. 4-dodecylstyrene. 2-ethyl-4-ben2ylstyrene and 4-(phenyibutyl)styrene. The polymer component constituting 
the block (a) is preferably styrene or a-methylstyrene. 

The polymer or the copolymer constituting the Uock (b) is an isoprene polymer or an isoprene/butadiene copoly- 
mer, and the following isoprene units tx)nding to their adjacent bonding units at 1 ,2-positions (Hereinafter referred to as 
-1 ,2-bonds") and 3.4-positions (Hereinafter refenred to as "3,4-bondsT in the isoprene polymer portion are contained in 
an amount of not less than 40 %, preferably not less than 45 %. 
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The content of the "La-bonds" and the "3.4-bonds" in the isoprene portion can be measured by the method dis- 
closed In Japanese Patent Laid-Open Publication No. 300250/1 990. 
25 When the content of the "1 ,2-bonds" and the "3.4-bonds** in the isoprene polymer portion is not less than 40 %, a 
thermoplastic elastomer capable of providing a molded artide excellent in scratch resistance can be obtained. 

In the block copolymer (B), the polymer block of styrene or its derivative (a) is contained in an amount of preferably 
5 to 50 % by weight, more preferably 1 0 to 45 % by weight; and the isoprene polymer block or isoprene/kxjtadiene copol- 
ymer block (b) is contained in an amount of preferably 95 to 50 % by weight, more preferat>ly 90 to 55 % by weight. 
30 In the present invention, the block copolymer (B) is preferably hydrogenated. If the hydrogenated t)lock copolymer 
is used as the block copolymer, a thermoplastic elastomer capable of providing a molded artide excellent in scratch 
resistance and heat resistance can be obtained. 

The block copolymer (B) used in the invention has a melt flow rate (MFR, measured in accordance with ASTM D 
1 238 at 230 ^'C under a load of 2.16 kg. ) of preferably 0.01 to 30 g/10 min. more preferably 0.01 to 10 g/10 min. If the 
35 blodcoopolymer (B) having such a melt flow rate as defined above is used, a thermoplastic elastomer capable of pro- 
viding a molded article excellent in scratch resistance can be obtained. 

As the block form of the block copolymer (B) used for the invention, a form of block (a) - block (b) - block<a) is most 
preferred, but the block form is in no way limited thereto. 

The block copolymer (B) can be prepared by, for example, the folicMring processes disdosed in Japanese Patent 
40 Lakl-Open Publication Na 300250/1990. 

(1 ) A process of successively pdymerizing styrene or its derivative and an isoprene oi' an isoprene/butadiene mix- 
ture using an alkyllithium compound as an initiator. 

(2) A process of polymerizing styrene or its derivative, then polymerizing an isoprene or an isoprene/butadiene mix- 
45 ture and coupling them with a coupling agent. 

(3) A process of successively polymerizing an isoprene or an isoprene/kxitadiene mixture and styrene or its deriv- 
ative using a dilithium compound as an initiator. 

Details off the process for preparing the tkock copolymer (B) are descrbed in, for example. Japanese Patent Laid- 
50 OpenPubticationsNo. 300250/1990 and No. 45646/1991. 

When the block copolymer (B) prepared as above is subjected to hydrogenation. a hydrogenated block copolymer 
(B) can be obtained. The block to be hydrogenated is the isoprene polymer block or isoprene/butadiene copdymer 
block(b). 

In the first olefin thermoplastic elastomer of the invention, the block copolymer (B) is used in an amount of 15 to 75 
55 parts by weight, preferably 20 to 60 parts by weight, more preferably 25 to 55 parts by weight, based on 100 parts by 
weight of the total amount of the crystalline polyolef in resin (A), the block copolymer (B) and the olefin rubt>er (C). 

If the block copolymer (B) is used in such an amount as defined above, a thermoplastic elastomer capable off pro- 
vkJing a mokJed article excellent in scratch resistance and heat resistance can be obtained. 
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Olefin rubber (C) 

The olefin rubber (C) for the use In the invention is an amorphous random elastomeric copolymer containing an a- 
olefin of 2 to 20 carbon atoms in an amount of not less than 50 % by mol, and Includes an amorphous a-olefin copoly- 
mer comprising two or more kinds of a-olef ins and an a-olef in/nonrconjugated diene copolymer comprising two or more 
kinds of anolefihs and norvconjugated diene. 

Concrete examples of the olefin rubk>er (C) includes the following rubbers. 

(1) Ethylene/a-olefin copolymer rubber [ethylene/a-olefin (molar ratio) = about 90/10 to 50/50)] 

(2) Ethyiene/a-def in/non-conjugated diene copolymer rubber [ethylene/a-olefin (molar ratio) = about 90/10 to 
50^)] 

(3) Propylene/a-olefin copolymer rubber [propylene/a-olefin (molar ratio) = about 90/10 to 50/50)] 

(4) Butene/a-o!ef in copolymer rubber [butene/a-def in (molar ratio) = about 90/1 0 to 50/50)] 

Examples of the a-olef Ins are the same as those constituting the above-mentioned crystalline polyolefin resin (A). 

Examples of the non-conjugated dienes include dicyclopentadiene, 1.4-hexadiene, cydooctadiene. methylene nor- 
bornene and ethylidene nortx>rnene. 

The ethylene/a-olefin/hon-conjugated diene copolymer rubber (2) in which such non-conjugated diene as men- 
tioned above is copolymerized has an iodine value of preferably not more than 25. 

Each of the copolymer rubbers (1) to (4) has a Mooney viscosity [MLi^4 (lOO^C)] of 10 to 250. preferal>ly 30 to 150. 

In the first olefin thermoplastic elastomer of the invention, the olefin rubber (C) is used in an amount of 5 to 65 parts 
by weight preferably 10 to 50 parts by weight more preferably 10 to 40 parts by weight, based on 100 parts by weight 
of the total amount of the crystalline polyolefin resin (A), the block copolymer (B) and the olefin rubber (C). 

If the olefin rubber (C) is used in such an amount as defined above, a thermoplastic elastomer capable of providing 
a molded article excellent In scratch resistance and flexibility can be ot>tained. 

Other rubbers than the olefin rubber (C) may be used In combination with the olefin rubber (C), with the proviso that 
the objects of the invention are not rrwred. 

Examples of other rubbers than the olefin rubber (G) include diene rubbers such as slyrene/butadlene rubber 
(SBR). nltrile rubber (NBR), natural rubber (NR) and butyl rubber (IIR), and polylsobutylene rubber. 

Block copolymer m) 

The first olefin thermoplastic elastomer of the invention which is partially crosslinked may further contain, as its 
component, a block copolymer (D) which may be hydrogenated and comprises a polymer block of styrene or its deriv- 
ative (c), and an isoprene polymer block or an isoprene/butadlene copolymer block (d) or a butadiene polymer block (e), 
if necessary, in addition to the crystalline polyolefin resin (A), the block copolymer (B) and the olefin rubber (C). 

The polymer component constituting the block copolymer (D) is styrene or its derivative. 

Examples of the styrene and its derivatives are the same as those described above for the block copolymer (B). 
The polymer component for constituting the block copolymer (D) is preferat^ly styrene or a-methylstyrene. 

The polymer or the copolymer constituting the block (d) is an isoprene polymer or an isoprene/butadiene copoly- 
mer, and the •! ,2-bonds'* and the "3,44x)nds" in the isoprene polymer portion are contained in an anrK>unt of not more 
than 30 %. preferably not more than 25 %. 

When the content of the "1 .2-tx)nds" and the "3.4-bonds" in the isoprene polymer portion is not more than 30 %. a 
thermoplastic elastomer capable of providing a molded article having good appearance can be obtained. 

The block copolymer (D) used in the invention may be formed from the block (c) and the block (d), or may be formed 
from the block (c) and the butadiene polymer block (e). 

In the block copolymer (D), the polymer block of styrene or its derivative (c) is contained in an amount of preferably 
5 to 50 % by weight, more preferably 1 0 to 45 % by weight; and the Isoprene polymer block or isoprene/butadiene copol- 
ymer block (d) or the butadiene polymer block (e) is contained in an amount of preferably 95 to 50 % by weight, more 
preferably 90 to 55 % by weight. 

In the present invention, the block copolymer (D) is preferably hydrogenated. If the hydrogenated block copolymer 
is used as the block copolymer (D). a thermoplastic elastomer capable of providing a molded article excellent in scratch 
resistance and heat resistance can be obtained. 

The block copolymer (D) used in the present Inventbn has a melt flow rate (MFR, measured in accordance with 
ASTM D 1238 at 230 ""C under a load of 2.16 kg, ) of preferably 0,01 to 100 g/10 min. more preferably 0.01 to 50 g/10 
min. If the block copolymer (D) having such a melt flow rate as defined above is used, a thermoplastic elastomer capa- 
ble of providing a molded article excellent in scratch resistance can be obtained. 

As the block form of the block copolymer (D) used for the inventk)n. a form of block (c) - block (d) or (e) - block^c) 
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is most preferred, but the block form is in no way limited thereto. 

The block copolymer (D) which may be hydrogenated can be prepared, for example, in the same manner as 
described above to prepare the block copolymer (B). 

In the preparation of the hydrogenated block copolymer, the block to be hydrogenated is the isoprene polymer block 
5 or isoprene/tnjtadiene copolymer block (d) or the butadiene polymer block (e). 

In the first olefin thermoplastic elastomer of the invention, the block copolymer (D) is used in an amount of 1 to 40 
parts by weight, preferably 3 to 35 parts by weight, more preferably 5 to 30 parts by weight, teased on 100 parts by 
weight of the total amount of the crystalline polyotef in resin (A), the block copolymer (B) and the olefin rubber (C). 
If the block copolymer (D) is used in such an amount as defined above, a thermoplastic elastomer capable of pro- 
10 viding a molded article excellent in scratch resistance and appeararKe can be obtained. 

SQftgninq aq^nt(E) 

The first olefin thermoplastic elastomer of the invention which is partially crosslinked m£^ further contain, as Its 
IS component, a softening agent (E). if necessary 

Suitable as the softening agent (E) are those conventionally used for rutsbers. 
Examples of the softening agent (E) include: 

petroleum products such as process oil. lubricant, paraffin, liquki paraffin, petroleum asphalt and vaseline; 
20 coal tars such as coal tar and coal tar pitch; 

fatty oils such as castor oil, linseed oil, rapeseed oil, soybean <»\ and coconut oil; 
waxes such as tall oil, beeswax, carnauba wax and lanolin; 

fatty acids such as ricinolic add, palmitic acid and stearic acid, and metallic salts thereof; . 
synthetic polymers such as petroleum resin, coumarone-indene resin and atactic polypropylene; 
2S ester plasticizers such as dioctyl phthalate, dioctyl adipate and dioctyl sebacate; and 

others such as microcrystaliine wax, liqukJ polyt)uladiene or its modified or hydrogenated products, and lk)uid 
thiokol. 

Finer (F) 

30 

The first olefin thermoplasic elastomer of the inventk)n which is partially crosslinked rnay further contain, as its 
component, a filler (F), if necessary. 

Suitable as the filler (F) are those conventionally used for rut>k)ers. 

Examples of the filler (F) include calcium carbonate, calcium silicate, clay, kaolin, talc, silica, diatomaceous earth. 
35 mica -powder, asbestos, barium sulfate, aluminum sulfate, catoium sulfate, magnesium cart)onate, molytxienum dis- 
fulfkle. glass fiber, glass bead, shirasu balloon, grapNte and alumina. 

In the first olefin thernrtoplastic elastomer of the invention, the softening agent (E) and the filler <f^ are used respec- 
tively in an amount of 0 to 40 % by weight, preferably 3 to 35 % by weight, more preferably 5 to 30 % by weight, based 
on 100 % by weight of the total amount of the crystalline polyolefin resin <A). the block copolymer (B), the olefin rubber 
40 (C). the softening agent (E) and the filler (F). provkied tiiat the total amount of tiie crystalline polyolefin resin (A), the 
block copolymer (B) and the olefin rubber (C) is 40 to 100 % by weight. 

if the softening agent (E) is used in an amount of 1 to 40 % by weight, a thermoplastic elastomer having good fbw- 
abillty in the molding process can be obtained. A molded article produced from this thermoplastic elastomer is excellent 
in scratch resistance. 

45 The olefin thermoplastic elastomer may further contain additives such as known heat stabilizers, anti-aging agents, 
weathering stalxlizers. antistatic agents and lubricants (e.g.. metallic soap, waxes), with the proviso that the objects of 
the invention are not marred. 

Examples of the known heat stabilizers, anti-aging agent and weathering stabilizers include those of phenols, 
sulfites, phenylalkanes. phosphites and amines. 

so The first ol^in thermoplastic elastomer of tiie invention has a conposition containing at least the crystalline poly- 
olefin resin (A), the block copolymer (6) and the olefin rubk>er (C), as mentioned above, and is partially crosslinked. 

The expression "partially crosslinked" means that the gel content (weight of cyclohexane-insoluble portion) as 
measured by the following method is for example not less than 10 %, particulariy not less ttian 20 % and less than 98 
%. In the invention, the gel content is preferably not less than 30 %. When the gel content is in the above range, the 

55 resulting thermoplastic elastomer has a good f lowability in the nx>lding process and can provide a mokJed article excel- 
lent in mechanical strength and heat resistance. 
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[Method of measuring a gel content (weight of cyclohexane-insoluble portion)] 

About 100 mg of a thermoplastic elastomer is cut to give a test sample of 0.5 mm x 0.5 mm x 0.5 mm, and the 
resulting sample is immersed in 30 ml of cydohexane at 23 for 48 hours. 

Then, the sample was placed on a filter paper and dried at room temperature for 72 hours until the weigtit of the 
sample becomes constant. 

A value obtained by subtracting the weight of the cyclohexane-insoluble components (fibrous filler, filler, pigment, 
etc) other than the polymer component from the weight of the dried sample is taken as "corrected final weight (Y)". 

On the other hand, a value obtained by subtracting the weight of the cydohexane-soluble components (e.g.. sof- 
tening agent) other than the polymer component and the weight of the cydohexane-insoluWe components (fibrous filler, 
filler, pigment etc) other than the polymer conrponent from the weight of the sample is taten as "corrected initial weight 
(X)". 

The gel content (weigttt of cydohexane-insoluble portion) is calculated by the following formula: 
Qei content [% by weight] = [connected final weight (Y)] + [con-ected initial weight (Y)] x 100 

In the first olefin thermoplastic elastomer of the invention, a crystalline polyplefin resin may be added in a specific 
amount to the above-mentioned partially crosslinked thermoplastic elastomer. 

As the crystalline polyolefin resin, the aforesaid crystalline polyolefin resin (A) is preferatrfy used. 

In the first olefin thermoplastic elastomer of the invention, this crystalline pdyolefin resin is used in an amount of 
preferably 5 to 50 parts by weight, more preferably 5 to 40 parts by weight, based onlOO parts by weight of the above- 
mentioned partially crosslinked. 

If the crystalline polyolefin resin is used in such an amount as defined above, a thermoplastic elastomer having high 
moldat>ility and capable of providing a molded artide exciellent in fabricability, flexibi&ty and scratch resistance can be 
obtained. 

Next, the process for preparing the first olefin thermoplastic elastomer of the invention is described. 

Of the first olefin thermoplastic elastomers of the invention, the thermoplastic elastomer comprising the crystalline 
polyolefin resin (A), the block copolymer (B) and the olefin rubber (C) and optionally at least one element selected from 
the group consisting of the block copolymer (D). the softening agent (E), the filler (F) and other additives as mentioned 
atxive are prepared in the following manner. 

The thermoplastic elastomers of the invention as mentioned atx>ve can be obtained by dynamically heat-treating a 
Wend which is obtained by blending the crystalline pdyolefin resin (A), the block copolymer (B). the defin rubber (C) 
and optionally at least one element selected from the group consisting of the block copolymer (D). the softening agent 
(E). the filler (F) and ottier additives as mentioned akx>ve. in the presence of an organic peroxide so as to be partially 
crosslinked. 

The expression "dynamically heat-treating" means kneading in a molten state. 

Examples of the organic peroxides used in the invention include dicumyl peroxide, di-tert-lxityl peroxide, 2,5-dime- 
thyl-2.5-di-(tert-butylperoxy)hexane. 2,5-dlmetiiyl-2.5-di-(tert-butylperoxy)hexyne-3. 1,3-bis(tert-butylperoxyisopro- 
pyl)benzene. l.1-bis(tert-butylperQxy)-3.3.5-trimethylcyclohexane. n-butyl-4.4-bis(tert-butylperGocy)valerate, benzoyl 
peroxide, p-chlorobenzoyl peroxide. 2.4-dichlorobenzoyl peroxide, tert-butyl peroxybenzoate. tert-butyl pert>enzoate, 
tert-butylperoxyisoproyi cartx>nate. diacetyl peroxide, lauroyi peroxide and tert-butylcumyl peroxide. 

Of these, preferred are 2.5<limetfiyl-2,5-di-(tert-butylperoxy)hexane. 2.5-dimetiiyl-2.5-di-(tert-butylperoxy)hexyne- 
3. 1.3-bis(tert-buty!peroxyisopropyl)benzene. 1.1-bis(tert-butylperoxy)-3.3,5-trimetiiylcydohexane and n-butyl-4.4- 
bis(tert-butylperoxy)valerate, and most preferred is 1 ,3-bis(tert-butylperoxyisopropyl)benzene. from tiie viewpoints of 
odor and scorch stability 

In tiie first olefin thermoplastic elastomer, the organic peroxkJe is used in an amount of 0.05 to 3 % by weight, pref- 
erably 0.1 to 1 % by weight, based onlOO % by weight of the total amount of the crystalline pdyolefin resin (A) and tine 
olefin rubber (C). 

In the partial crosslinking treatment with the organic peroxide in the invention, there can be used peroxy crosslink- 
ing aids such as sulfur, p-quinonedioxime, p,p*-dlbenzoylquinonedioxime. N-methyl-N-4-dinitrosoaniline. nitrosoben- 
zene, diphenylguanidine and trimethylo!propane-N.N'-m-phenylenedimaleimide; divinytbenzene. triallyl cyanurale; 
polyfunctional methacrylate monomers such as ethylene glycol dimetiiacrylate. dietiiylene glycol dimettiacrylate. pdy- 
ethylene glycol dimethacrylate, trimethylolpropane trimetiiaaylate and allyl methacrylate; and polyfunctional vinyl mon- 
omers such as vinyl butyrate and vinyl stearate. 

By the use of the above compounds, a uniform and mild crosslinking reaction can be expected. In the invention, 
divinylbenzene is more preferred. Divlnylbenzene is easy in handling and excellent in mutual solvillty with the crystalline 
polyolefin resin (A), the olefin rubber (C) and other rubbers ttian tiie olefin aibber (C), which are major conponents to 
be crosslinked. Further, divinylbenzene has an action of solubilizing the organic peroxide and serves as a dispersant of 
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the organic peroxide. Hence» by the use thereof, a thermoplastic elastomer exerting uniform crosslinking effect by the 
heat treatment and having a good balance between f lowability and physical properties can be ot>tained. 

In the first olefin thermoplastic elastomer, the crosslinking aid or the polyfunctionaf vinyl monomer is used in an 
amount of preferably 0.1 to 2 % by weight, particularly preferak)ly 0.3 to 1 % by weight, based on the total weight of the 
5 materials to be crosslinked. If the amount of the crosslinking aid or the pdyfunctional vinyl monomer is in the above 
range, the crosslinking aid or the polyf unctional vinyl monomer never remains as the unreacted monomer in the result- 
ing thermoplastic elastomer, and therefore the obtained thermoplastic elastomer does not suffer any change in physical 
properties caused by heat in the mbteling process arxi has a high f lowability. 

The dynamic heat treatment is carried out using a mixing roll, an intensive mixer, a kneading apparatus (e.g., Ban- 
10 bury rrdxer, kneader. single-screw extruder, a twin-screw extruder), etc., but it is preferably carried out using a rK>n-open 
type kneading apparatus. The dynamic heat treatment is preferably performed in an inert gas atmosphere such as nitro- 
gen. The temperature for the heat treatment is in the range of usually the melting point of a polyolefin resin to 300 ^C, 
arKi the kneading time is preferably in the range of 1 to 1 0 minutes. The shear force applied in the kneading is prisforably 
in the range of 100 to 50.000 sec''' in terms of shear rate. 
IS The first olefin thermoplastk: elastomer of the invention includes the partially crosslinked therrrx>plastic elastomer 
. obtained by the process as mentioned above. 

The first olefin thermoplastic elastomer of the invention further includes a thermoplastic elastomer consisting of this 
partially crossliriked thernrx>plastic elastomer and a crystalline polydef in. 

Moreover, the first olefin thermoplastic elastomer of the invention also includes a thermoplastic elastomer obtained 
20 by mixing the partially crosslinked thermoplastic elastomer comprising the crystalline polyolefin resin (A), the block 
copolymer (B) and the olefin rubber (C) with the block copolymer (D). 

These thermoplastic elastonrters are desirably prepared by subjecting 100 parts by weight of the partially 
crosslinked thermoplastic elastomer and 5 to 50 parts by weight of the crystalline polyolefin resin or 5 to 50 parts by 
weight of the block copolymer (D) to the akx>ve-mentioned dynamic heat treatment In this case, however, the dyncunic 
25 heat treatment is carried out in the absence of an organic peroxide. 

Next, the second olefin thermoplastic elastomer according to the invention is described. 

The second olefin thermoplastic elastomer according to the invention comprises an olefin thernnoplastic elastomer 
which is partially crosslinked and comprises: 

30 [Q the crystalline polyolefin resin (A), 
[IQ the block copolymer (B). and 

[III] at least one element selected from the group consisting of (a) silicone oil, (b) an ester of aliphatic alcohol arKi 
a dicarboxylic acid or a ^tty acid and (c) a fluorine polymer in the specific amounts. 

35 The second olefin thermoplastic elastomer of the invention may further contain at least one element selected from 
the group consisting of the blodk copolymer (D), the olefin rubber (C), the softening agent (E) and the filler <F), if nec- 
essary, in addition to the the crystalline polyolefin resin (A), the block copolymer (B), and at least one element selected 
from the group consisting of the silicone oil (a), the ester (b) and the fluorine polymer (c). 

In the second olefin thermoplastic elastomer of the invention, the crystalline polyolefin resin (A) is used in an 

40 amount of 20 to 85 parts by weight. preferakDly 30 to 75 parts by weight, more preferably 35 to 70 parts by weight, based 
on 100 parts by weight of the total amount of the crystalfine polyolefin resin (A) and the t^lock copolymer (B). 

If the crystalline polyolefin resin (A) is used in such an amount as defined above, a thernrioplastic elastomer having 
good moldability and capable of providing a molded article excellent in scratch resistance and heat resistance can be 
obtained. 

45 In the second olefin thermoplastic elastomer of the inventton. the block copolymer (B) is used in an amount of 15 
to 80 parts by weight, preferably 25 to 70 parts by weigtit, more preferably 30 to 65 parts by weight, based on iOO parts 
by weight of the total amount of the crystalline polyolefin resin (A) and the block copolymer (B). 

If the block copolymer (B) is used in such an amount as defined above, a thermoplastk: elastomer capable of pro- 
viding a molded article excellent in scratch resistance and heat resistance can be obtained. 
so In the second olefin thermoplastic elastomer of the invention, the block copolymer (D) may be used in an amount 
of 0 to 50 parts by weight, preferably 0 to 40 parts by weight, more preferably 0 to 30 parts by weight based on 100 
parts by weight of the total amount of the crystalline polyolefin resin (A) and the block copolymer <B). 

If the block copolymer (D) is used in such an amount as defined above, a thermoplastic elastomer capat^le of pro- 
viding a molded article excellent in scratch resistance and appearance can be otstained. 
55 In the second olefin thermoplastic elastomer of the invention, the olefin rubber (C) is used in an amount of 0 to 50 
parts by weight, preferably 0 to 40 parts by weight, more preferably 0 to 30 parts by weight, based on 100 parts by 
weight of the total amount of the crystalline polyolefin resin (A) and the block copolymer (B). 

If the olefin rubber (C) is used in such an amount as defined above, a thermoplastic elastomer capable of providing 
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a motded article excellent in scratch resistance and flexibility can be obtained. 

In the second olefin thermoplastic elastomer of the invention, the softening agent (E) and the filler (F) are used 
respectively in an amount of 0 to 40 % by weight, preferably 1 to 30 % by weight, based on 100 % by weight of the total 
amount of the crystalline polyolef in resin (A), the block copolymer (B), the softening agent (E) and the filler (F). provided 
5 that the total amount of the crystalline polyolef in resin (A) and the block copolymer (B) is 40 to1 00 % by weight. 

If the softening agent (E) is used in an amount of 1 to 40 % by weight, a thermoplastic elastomer having good flow- 
ability in the molding process can be obtained. A molded article produced from this thermoplastic elastomer is excellent 
in scratch resistance. 

• In the second olefin thermoplastic elastomer of the invention, as described above, at least one element selected 
10 from the group consisting of (a) silicone oil, (b) an ester of aliphatic alcohol and a dicartx)xylic acid or a fatty acid and 
(c) a fluorine polymer is used. 

Examples of the silicone oil (a) used in the invention include dimethyl silicone oil, phenylmethyl silicone oil, f Irnoro- 
silicone oil. tetremethyftetraphenyl trisiloxane and modified sllioone oil. Of these, preferably used are dimethyl silicone 
oil and phenylmethyl silicone oil. 
IS The silicone oil (a) has a kinematic viscosity [JIS K2283: 25**C] of 10 to 30.000 cSt. preferably 50 to 10.000 cSt. 
more preferably 100 to 5.000 cSt. 

Examples of the ester of al'phatic alcohol and a dicart^oxylic acid or a fatty acid (b) used in the invention include 
ester of cetyl alcohol and acetic acid, propionk: ackl or butyric add, ester off tallow alcohol and acetic acid, propionic 
ackl or butyric acid, ester of steary alcohol and acetic acid, propionic ackl or butyric iacid. ester of distearyl alcohol and 
so phthalic acid, glycerol mono-oleate. glycerol monostearate, 12-hydroxyl stearate, glycerol tristearate, trimethylolpro- 
pane tristearate, pentaerythritol tetrastearate, butyl stearate. isobutyl stearate, stearic ester, oleic ester, behenic ester, 
calcium soap-containing ester, isotrkiecyl stearate. cetyl palmitate. cetyl stearate, stearyl stearate, behenyl behenate. 
ethylene glycol montanate, glycerol montanate. pentaerythritol montanate and caldunvcontaining montanic ester. Of 
these, preferred are ester of distearyl alcohol and phthalic acid, glycerol mono-oleate, glycerol monostearate. steark; 
25 ester and glycerol montanate. Particulariy preferred are ester of distearyl alcohol and phthalic add, glycerol mono- 
oleate and glycerol montanate. 

Examples of the fluorine polymer (c) used in the invention Include polytetrafluoroethylene and vinylkJene fluoride 
copolymers. Of these, polytetrafluoroethylene is preferred. 

In the second olefin thermoplastic elastomer of the invention, the silicone oil {a), the ester (b) or the fluorine pdymer 
30 (c) is used in an amount of 0.01 to 1 0 parts by weight, preferably 0.01 to 5 parts by weight, based on 100 parts by weight 
of tiie total amount of the crystalline polyolefin resin (A) and tiie block copolymer (B). 

If the silicone oil (a), the ester (b) or the fluorine polymer (c) is used in such an amount as defined above, a ther- 
moplastic elastomer excellent in scratch resistance owing to the surface improving effect can be obtained. 

The second olefin thermoplastic elastomer may further contain the at least one of additives such as heat stabilizers, 
35 anti^ging agents, weattiering stabilizers, antistatic agents and lubricants <e.g., metallic soap, waxes), with the proviso 
that the objects of the invention are not marred. 

The second olefin thermoplastic elastomer can be prepared by blending the crystalline polyolefin resin (A), the 
block copolymer (B) and at least one element selected from the group consisting of the siricone oil (a), the ester (b) and 
the fluorine polymer (c). and if necessary, at least one element selected from the group consisting of the olefin rubber 
40 (C). the softening agent (E), tiie ffller (F) and other additives as mentioned above, followed by ttie aforementioned 
dynamic heat tireatment in the presence of the organic peroxide. 

In the second olefin thermoplastic elastomer of the invention, the organic peroxide is used in an amount of 0.05 to 
3 % by weight, preferably 0. 1 to 1 % by weight, based on 1 00 % by weight of the total amount of tiie crystalline polyolefin 
resin and the ol^in rubber. 

45 Depending on ttie use of a thermoplastic elastomer, a tiiermoplastic elastomer comprising tiie same component 
witfi those of the second olefin thermoplastic elastomer but not crosslinked can be applied to the use. 

Further, it is desired that the afbresaki crosslinking aids and polyfunctional vinyl monomers are used in combina- 
tion. 

The kneading is preferably canried out at the temperature at which a half-life period of the organic peroxide corre- 
50 spends to less than 1 minute. The kneading temperature is in the range of usually 1 50 to 280 •C, preferably 1 70 to 240 
•C, and the kneading time is in tiie range of 1 to 20 minutes, preferably 1 to 5 minutes. The shear force applied in tiie 
kneading is in tfie range of usually 1 0 to 1 0"* sec*^ . preferably 10^ to 1 0"* sec"^ . in terms of shear rate. 

The expression "partially crosslinked" means that the gel content (weight of cyclohexane-insoluble portion) as 
measured by the aforesaid method is for example not less than 1 0 %. particulariy not less flian 20 % and less tiian 98 
55 %. In the invention, the gel content is preferably not less than 30 %. 

When the gel content is In the above range, the resulting thermoplastic elastomer has good f lowability in the mdd- 
ing process and can provide a molded article excellent rn mechanical strength and heat resistance. 

Next, the third olefin thennoplastic elastomer according to ttie invention is described. 
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The third olefin thermoplastic etastomer of the invention comprises a thermoplastic elastomer [1] and the abo^e- 
mentioned block copolymer (B) in the specific amounts. 

In the third olefin thermoplastic elastomer of the invention, the crystalline polyolefin resin (A), the olefin rubber (C). 
the block copolymer (D) and the softening agent (E) may be also contained in the specific amounts, if necessary 
5 The thermoplastic elastomer [1] used in this invention is composed o1 the crystalline polyolefin resin (A) and the 

olefin rubber (C). 

In the third olefin thermoplastic elastomer of the invention, the crystalline polyolefin resin (A) is used in an amount 
of 10 to 90 parts by weight, preferably 1 0 to 80 parts by weight, more preferably 20 to 70 parts by weight, based on 100 
parts by weight of the total amount of the crystalline polyolefin resin (A) and the olefin rubber (C). 
10 If the crystalline polyolefin resin (A) is used in such an amount as defined above, a thermoplastic elastomer having 
good moldability and capable of providing a molded article excellent in scratch resistance and heat resistance can be 
obtained. 

In the thermoplastic elastomer [1], the olefin ruksber (C) is present in the state of being partially crosslinked or in the 
state of being perfectly crosslinked. In this invention, the olefin rubber (C) is present preferably in the state of being par- 
ts tially crosslinked. 

In this invention, the olefin rubk^er (C) may be used in combination with other rubbers than the olefin rutsber tC) 
which are described before, with the proviso that the objects of the invention are not marred. 

In the third olefin thermoplastic elastomer of the invention, the olefin rubber (C) is used in an amount of 10 to 90 
parts by weight, preferat»ly 20 to 90 parts by weight, more preferak)ly 30 to 80 parts by weight. t>ased on 100 parts by 
20 weight of the total amount of the crystalline polyolefin resin (A) and the olefin rubber (C). 

When the olefin rutsber (C) and other, rubber than the olefin mbber (C) are used in corhbination, the rubber other 
than the olefin rubber (C) is used in an amount of not more than 40 parts by weight, preferably 5 to 20 parts by weight, 
based on 100 parts by weight of the total amount of the crystalline polyolefin resin (A) and the olefin rut>k3er (C). 

If the olefin rubber (C) or a combination of the olefin rubber (C) and the rutsber other than the olefin rubber (C) is 
25 used in such an amount as defined above, a thermoplastic elastomer capable of provkiing a molded article excellent in 
scratch resistance and flexibility can be obtained. 

The thermoplastic elastomer [1] used in this invention may further contain additives such as softening agents of 
mineal oil, heat stabilizers, antistatic agents, weathering stabilizers, anti-aging agents, fillers, colorants and lubricants, 
if necessary, with the proviso that the objects of the invention are not marred. 
30 The thermoplastic elastomer [1] used in this invention comprises preferat)ly a crystalline polypropylene resin and 
an ethylene/a-olefin copolymer rubber or an ethylene/a-olefin/non-conjugated diene copolymer ruk)ber. In the thermo- 
plastic elastomer [1], these components are present in the partially crosslinked state, and the weight ratio between the 
crystalline polypropylene resin and the olefin rubber is in the range of 70/30 to 10/90 (crystalline polypropylene 
resin/olefin rutsber). 

3S An example of the thermoplastic elastomer [1] preferably used in the invention is a thermoplastic elastomer which 

comprises: 

a crystalline polypropylene resin in an amount of 60 to 10 parts by weight. 

an ethylene/jpropytene copolymer rubber or an ethyleneyk^ropylene/diene copolymer ruftsber as the olefin rutDber in 
4o an amount of 40 to 90 parts by weight. 

the total amount of said crystalline polypropylene resin and saki olefin rubber being 100 parts by weight, and 

a mt^ber other than the olefin rubber in an amount of 5 to 100 parts by weight and/or a softening agent of mineral 

oil in an amount of 5 to 1 00 parts by weight, 

wherein the olefin rubber is partially crosslinked. 

45 

The thermoplastic elastomer [1] used in the invention can be prepared by dynamrcally heat-treating a t)lend of the 
crystalline polyolefin resin (A) and the olefin rubber (C) in the presence of the aforementioned organic peroxkie. 

The dynamic heat treatment is desirak>ly carried out under the same conditions as descrit)ed before with respect to 
the second olefin thermoplastic elastomer. 

so The expression "partially crosslinked** means that the gel content (weight of cyclohexane-insoluble portion) as 
measured by the aforesaid method is for example not less than 10 %. particularly not less than 20 % and less than 98 
%. In the invention, the gel content is preferably not less than 30 %. The expression "perfectiy crosslinked" means that 
the gel content (weight of cyclohexane-insoluble portion) as measured by the aforesaid method is in the rage of 98 to 
100 %. If the thermoplastic etastomer [1] having a gel content in ttie above range is used, the resulting thermoplastic 

55 elastomer has good f lowability in the mokjing process and can provide a molded article eccellent in mechanical strengtti 
and heat resistance. 

In tiie third olefin thermoplastic elastomer of the invention, the thermoplastic elastomer [1] is used in an amount of 
10 to 80 parts by weight, preferably 20 to 70 parts by weight, more preferably 30 to 70 parts by weight. t>ased on 100 
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parts by weight of the total amount of the thermoplastic elastomer [1] and the block copolymer (B). 

If the thermoplastic elastomer [1 J is used In such an amount as defined above, a thermoplastic elastomer capable 
of providing a molded article excellent in scratch resistance and heat resistance can be obtained. 

In this invention, the block copolymer (B) is used in an amount of 20 to 90 parts by weight, preferably 30 to 80 parts 
by weight, more preferably 30 to 70 parts by weight, based on 100 parts by weight of the total amount of the thermo- 
plastic elastomer [1] and the block copolymer (B). 

If the block copolymer (B) is used in such an amount as defined above, a thernioplastic elastomer capable of pro- 
viding a molded article excellent in scratch resistance and heat resistance can be obtained. 

The third olefin thernroplastic elastomer of the invention may further contain the crystalline polyolefin resin (A); if 
necessary, in addition to the thermoplastic elastomer [1] and the block copolymer (B). 

In the third olefin thermoplastic elastomer of the invention, the crystalline polyolefin resin (A) is used in an amount 
of preferably 5 to 1 00 parts by weight, more preferably 5 to 70 parts by weight, based on 1 00 parts by weight of the total 
amount of the thermoplastic elastomer [1 ] and the block copolymer (B). 

If the crystaJlinie polyolefin resin (A) is used in such an amount as defined above, a thermoplastic elastomer having 
high mokjability and capable of providing a molded article excellent in fabricability. flexibility and scratch resistance can 
be obtained. 

The third olefin thermoplastic elastomer of the invention may further contain the olefin rutsber (C), if necessary. 

In place of the olefin ndjber (C), other rubber than the olefin rubber (C) can be used. Further, the olefin rubber (C) 
and other rubber than the olefin rubber (C) can be used in combination. 

In the third olefin thermoplastic elastomer of the invention, the olefin rubber (C) is used in an amount of preferably 
5 to 100 parts by weight, more preferably 5 to 70 parts by weight, based on 100 parts by weight of the total amount of 
the thermoplastic elastomer [1] and the block copolymer (B). 

-The rubberother than the olefin rubber (G) is used in an amount-of preferably 5 to 100 parts by weight. more pref- 
erably 5 to 70 parts by weight, based on 100 parts by weight of the total amount of the thermoplastic elastomer [1] and 
the block copolymer (B). 

When the olefin rubber (C) and other rubber than the olefin rubber (C) are used in combination, the rubber other 
than the olefin rubber (C) is used in an amount of preferatHy 5 to 70 parts by weight, more preferably 5 to 50 parts by 
weight, based on 100 parts by weight of the total amount of the thermoplastic elastomer [11 and the block copolymer 
(B). 

If the olefin rubber (C) and/or other rubber than the olefin rutiber (C) is used in such an amount as defined above, 
a thermoplastic elastomer capable off providing a nrx)kJed article excellent in fflexibility and scratch resistance can be 
obtained. 

The third olefin thermoplastk: elastomer of the invention may further contain the block copolymer (D). if necessary. 

In the third olefin thermoplastic elastomer of the invention, the block copolymer (D) is used in an amount of prefer- 
ably 0 to 30 parts by weight, more preferably 0 to 20 parts by weight, based on 100 parts by weight off the total amount 
off the thermoplastic elastomer [1] and the block copolynner (B). 

Iff the block copolymer (D) is used In such an amount as defined atx)ve. a thermoplastic elastomer capable off pro- 
viding a mokJed article excellent in scratch resistance and appearance can be obtained. 

The third oleffin thermoplastic elastomer off the invention may further contain the softening agent <E)and/or the filler 
(F), if riecessary. 

In the third oleffin thermoplastic elastomer off the invention, the softening agisnt (E) and the filler <F) are used in an 
amount of 0 to 40 % by weight, preferably 1 to 30 % by weight, based on 100 % by weight of the total amount of the 
thermoplastic elastomer [1], the block copolymer (B). the softening agent (E) and the filler (F). provided that the total 
amount of the thermoplastic elastomer [I] and the block copolymer (B) Is 40 to 1 00 % by weight 

If the softening agent (E) is used in such an amount of 1 to 40 % by weight, a thermoplastic elastomer having good 
fflowaWBty in the mokJing process can be obtained, A mokJed article produced from this thermoplastic elastomer is 
excellent in scratch resistance. 

The third olefin thermoplastic elastomer may further corrtain the aforementioned additives such as heat stabilizers, 
anti-aging agents, weathering stabilizers, antistatic agents and lubricants (e.g., metallk; soap, waxes), if necessary, with 
the proviso that the objects of the invention are not marred. 

For mixing the thermoplastic elastomer [1], the block copolymer (B). the crystalline polyolefin resin (A), the olefin 
rubber (C). the softening agent (E) and the filler (F) (components (A), (C), <E) and (F) being optionally used if neces- 
sary), the same dynamic heat treatment as described above in the preparation of the thermoplastic elastomer [1] is 
preferably earned out. In this case, however, the dynamic heat treatment is conducted in the absence of an organk; per- 
oxide. 

Next, the fourth oleffin thermoplastic elastomer according to the invention is desaibed. 

The fourth oleffin thermoplastic elastomer of the invention is an olefin thermoplaistic elastomer comprising: 
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[Q the partially or perlectly crosslinked thermoplastic elastomer [1], 

[II] the block copolymer (B). and 

[III] at least one element selected from the group consisting of the silicone oil <a), the ester of aliphatic ateohol and 
a cart>oxylic add or a fatty add (b) and the fluorine polymer (c). 

s wherein the above conponerrts are contained in the specific anriounts. 

The fourth olefin thermoplastic elastomer of the invention may further contain at least one element selected from 
the group consisting of the crystalline polyolefin resin (A), the block copolymer (D), the olefin rdtiber (C), the softening 
agent (E) and the filler (F), if necessary, in addition to the thermoplastic elastomer [1]. the block copolymer (B). the sil- 
10 icone oil (a), the ester (b) arKi the fluorine polymer (c). 

In the fourth olefin thermoplastic elastomer of the invention, the thermoplastic elastomer [1] is used in an amount 
of 10 to 80 parts by weight, preferably 30 to 80 parts by weight, nnore preferaksly 35 to 75 parts by weight, based on 100 
parts by weight of the total amount of the thermoplastic elastomer [1 ] and the block copolymer (B). 

If the thermoplastic elastomer [1] is used in such an amount as defined above, a thermoplastic elastomer capable 
15 of pfoviding a molded article excellent in scratch resistance and heat resistance can be obt^^^ 

In the fourth olefin thermoplastic elastomer of the invention, the block copolymer (B) is used in an amount of 20 to 
90 parts by weight preferably 20 to 70 parts by weight, more preferably 25 to 65 parts by weight, based on 100 parts 
by weight of the total amount of the thermoplastic elastomer [1 ] and the block copolymer (B). 

If the block copolyma- (B) is used in such an amount as defined above, a thermoplastic elastomer capable of pro- 
20 viding a molded article excellent in scratch resistance and heat resistance can be obtained. 

In the fourth olefin thermoplastic elastomer of ttie invention, the silicone oil (a), the ester (b) or the fluorine polymer 
(c) Is used in an amount of 0.01 to 1 0 parts by weight, preferably 0.0 1 to 5 parts by weight, based on 1 00 parts by weight 
of the total amount of the thermoplastic elastomer [1] and the block copolymer. 

If the silicone oil (a), the ester (b) or the fluorine polymer (c) is used in such an amount as defined above, a ther- 
25 moplastic elastomer excellent in scratch resistance owing to the surface inrproving effect can be obtained. 

In the fourth olefin thermoplastic elastomer of the invention, the crystalline polyolefin resin (A) is used in an amount 
of 0 to 50 parts by weight, preferat^ly 0 to 40 parts by weight, more preferably 0 to 30 parts by weight based on 100 
parts by weight of the total amount of the thermoplastic elastomer [1 ] and the block copolymer <B). 

If the crystalline pdyolef in resin (A) is used in such an amount as defined atxTve. a thermoplastic elastomer having 
30 good moldability and capable of providing a molded article excellent in scratch resistance and heat resistance can be 
obtained. 

In the fourth olefin thermopleistic elastomer of the invention, the block copolymer (D) is used in an amount of 0 to 
50 parts by weight, preferably 0 to 40 parts by weight, more prefersibly 0 to 30 parts by weight, based on 100 parts by 
weight of the total amount of the thermoplastic elastomer [1] and the block copolymer (B). 

35 - If the block copolymer (D) is used in such an amount as defined above, a thermoplastic elastomer capable of pro- 
vKling a molded artide excellent in scratch resistance avd appearance can be obtained. 

In the fourth olefin thermoplastic elastomer of the invention, tiie olefin rutiber (C) is used in an amount of 0 to 50 
parts by weight, preferably 0 to 40 parts by weight, more preferal^ly 0 to 30 parts by weight, based on 100 parts by 
weight of the total amount of the thermoplastic elastomer [1] and the block copolymer (B). 

40 If the defin rubber (C) is used in such an amount as defined above, a thermoplastic elastomer capable of providing 
a molded artide excellent in scratch resistance and flexibility can be obtained. 

In the fourth defin thermoplastic elastomer of the invention, the softening agent (E) and the filler (F) are used 
respectively in an amount of 0 to 40 % by weight, preferably 1 to 30 % by weight, based on 100 % by weight of the total 
amount of the thermoplastic elastomer [1], the block copolymer (B), the softening agent (E) and the filler (F). 

45 If the softening agent (E) is used in an amount of 1 to 40 % by weight, a thermoplastic elastomer having good flow- 
ability in the molding process can be obtained. A molded article produced from this thermoplastic elastomer is excellent 
in scratch resistance. 

The fourth olefin thermoplastic elastomer can be prepared by blending the thermoplastic elastomer [1], the block 
copolymer (B) and at least one element selected from the group consisting of the silkxxie oil (a), theater (b) and tiie 
50 fluorine polymer (c), and if necessary, at least one element selected from the group consisting of ttie crystalline poly- 
olefin resin (A), tiie block copolymer (D), the olefin rubber (C). tiie softening agent (E), the filler (F) and other additives 
as mentioned akx>ve. followed by dynamic heat treatment in the presence of the organic peroxide. 

As tiie dynamic heat treatment performed in tiie preparation of the fourth olefin thermoplastic elastomer, thesame 
dynamic heat treatment as described in the preparation of the thermoplastic elastomer [1] is desirably used. 
55 Next, the first thermoplastic elastomer laminate according to the invention is described. 

The first thermoplastic elastomer laminate of the Invention comprises a substrate and a skin layer. 

The substrate is formed from an olefin thermoplastic elastomer [2] which comprises the crystalline polyolefin resin 
(A) and the defin rubtser (C) and is partially or perfectiy crosslinked. 
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^The thermoplastic elastomer [2J is identical with the aforesaid thermoplastic elastomer [1]. 

In the thermoplastic elastomer [2], however, the crystalline polyolefin resin (A) is used in an amount of usually 10 
to 90 parts by weight, preferably 1 0 to 70 parts by weight, more preferably 20 to 60 parts by weight, based on .100 parts 
by weight of the total amount of the crystalline polyolefin resin (A) and the olefin 

The olefin rubber (C) is used in an amount of usually 10 to 90 parts by weight preferably 30 to 90 parts by weight, 
more preferably 40 to 80 parts by weight, based on 100 parts by weight of the total amount of the crystalline polyolefin 
resin (A) and the olefin rubber (C). 

When the olefin rubber (C) and other rubber than the olefin rubber (C) are used In combination, the rubber other 
than the olefin rubber (C) is used in an amount of not more than 40 parts by weight, preferably 5 to 20 parts by weight, 
based on 1 00 parts by weight of the total amount of the crystalline polyolefin resin (A) and the olefin rubber (C). 

If the olefin rubber (C) or a combination of the olefin rubber (C) and other rubber than the olefin rubber (C) is used 
in such an amount as defined above, a thermoplastic elastomer capable of providing a substrate excellent inflexibility 
can be obtained. 

The thermoplastic elastomer [2] used in this invention may further contain ^ditives such as softening agents of 
mineral oil. heat stabilizers, antistatic agents, weathering stabilizers, anti-aging agents, fillers, colorants and lutoricants, 
if necessary, with the proviso that the objects of the invention are not marred. 

The thermoplastic elastomer [2] used in this invention comprises preferably a crystalline polypropylene resin and 
an ethylene/a-olef in copolymer rubber or an ethylene/a-olefin/non-conjugated diene copolymer rubber In the thermo- 
plastic elastomer [2]. these components are present in the partially crosslinked state, and the weight ratio between the 
crystalline polypropylene resin and the olefin rubber is in the range of 70/30 to 10/90 (crystalline polypropylene 
resin/olefin rubber). 

An example of the thermoplastic elastomer [2] preferably used in the invention is a thermoplastic elastomer which 
comprises: . 

a crystalline polypropylene resin in an amount of 70 to 10 parts by weight, 

an ethylene/|3ropylene copolymer rubber or an etiiylene/lDropyleneAcliene copolymer rubber as the olefin rubber in 
an amount of 30 to 90 parts by weight. 

the total amount of said crystalline polypropylene resin and said olefin rubber being 100 pans by weight, and 
other rubber than the olefin rubber in an amount of 5 to 100 parts by weight and^or a softening agent of mineral oil 
in an anrwunt of 5 to 100 parts by weight, 

wherein the olefin rubber is partially crosslink:!. 

Such thenmoplastic elastomer [2] has good f lowability in the molding process and can provide a substrate excellent 
in mechanical striength and heat resistance. 

The thermoplastic elastomer [2] can be prepared by the same process as for preparing the tiiermoplastic elastomer 

The tiiermoplastic elastomer used for forming the skin layer includes an olefin thermoplastic elastomer [3] compris- 
ing the crystalline polyolefin resin (A) and tiie block copolymer (B) in the specific amounts and an olefin thermoplastic 
elastomer [4] comprising tfie crystalline polyolefin resin (A), the block copolymer (B) and the block copolymer (D) in tiie 
specific amounts. In this invention, the tiiermoplastic elastomer [4] may further contain tiie olefin rubber (C), the soften- 
ing agent (E) and the filler (F). if necessary. . ' . 

In the thermoplastic elastomer [3], the crystalline polyolefin resin (A) is used in an amount of usually 20 to 85 parts 
by weight, preferably 30 to 75 parts by weight, more preferably 40 to 60 parts by weight, teased on 1 00 parts by weight 
of the total amount of the crystalline polyolefin resin (A) and the block copolymer (B). 

In ttie thermoplastic elastomer [4], the crystalline polyolefin resin (A) is used in an amount of usually 20 to 85 parts 
by weight, preferably 20 to 75 parts by weight, more preferably 20 to 60 parts by weight, based on 100 parts by weight 
of tiie total amount of the crystalline polyolefin resin (A), the block copolymer (B). the block copolymer (D), the ol^in 
rubber (C) and the softening agent (E). However, tiie olefin rubber (C) and the softening agent (E). the filler (F) and 
ottier additives as mentioned above are used, if necessary, so that each amount tiiereof might be 0 part by weight. 

In the tiiermoplastic elastomer [3], tiie block copolymer (B) is used in an amount of usually 15 to 80 parts by weight, 
preferably 25 to 70 parts by weight, more preferatrfy 40 to 60 parts by weight, based on 1 00 parts by weight of the total 
amount of the crystalline polyolefin resin (A) and the block copolymer (B). 

In the tiiermoplastic elastomer [4], the block copolymer (B) is used in an amount of usually 12 to 79 parts by weight, 
preferably 20 to 70 parts by weight, more preferably 20 to (50 parts by weight, based on 100 parts by weight of the total 
amount of the crystalline polyolefin resin (A), tiie block copolymer (B), the block copolyma- (D). the ol^in rubber (C). 
the softening agent (E) and the filler (F) . However, the olefin rubber (C), the softening agent (E) and the filler (F) are 
used if necessary as described above, so that each amount thereof might be 0 part by weight. 

If the block copolymer (B) is used in such an amount as defined above, a thermoplastic elastomer capable of pro- 
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viding a skin layer excellent in heat resistance and scratch resistance can be obtained. 

in the thermoplastic elastomer [4], the block copolymer (D) is used in an amount of usually 1 to 30 parts by weight, 
preferably 3 to 25 parts by weighit, more preferably 5 to 20 parts by weight, based on 100 parts by weight of the total 
amount of the crystalline polyolefin resin (A), the block copolymer (B), the block copolymer <D). the olefin riAjber (C), 
5 the softening agent (E) and the filler (F). However, the olefin rubber (C). the softening agent (E) and the filler (F) are 
used if necessary as described above, so that each amount thereof might be 0 part by weight. 

If the block copolymer (D) is used in such an amount as defined above, a thermoplastic elastomer capable of pro- 
viding a skin layer having high scratch resistance can be obtained. A molded article produced from this thermoplastic 
elastomer by means of injection molding shows good appearance. 
10 The olefin rubber (C) which is used optionally in the thermoplastic elastomer [4] is identical with the olefin rubber 
(C) for forming the aforesaid thermoplastic elastomer [1]. Examples of the olefin rubber (C) used for the thermoplastic 
elastomer [4] include Ihe above-listed copolymer rubbers (1) to (4) containing an a-olefin as a major component. Ihe 
Mooney viscosities [MLi^ (100^0)] of these copolymer rubbers are most preferably in the range of 30 to 150. 

Similarly to the aforementioned thermoplastic elastomer [2]. the olefin rutDber (C) and other rubber than the olefin 
15 rubber (C) may be used in combination in the thermoplastic elastomer [4], with the proviso that the objects of the inven- 
. tion are not marred. 

In the thermoplastic elastomer [4], the olefin rubber (C) is used, if necessary, in an amount of usually 1 to 30 parts 
by weight, preferably 3 to 25 parts by weigKit. more preferably 5 to 20 parts by weight, based on 100 parts by weight of 
the total amount of the crystalline polyolefin resin (A), the olefin ruk)ber (C). the block copolymer (B), the block copoty- 
20 mer (D), the softening agent (E) and tiie filler (F). However, the softening agent (E) or the filler (F) is used optionally as 
descrit>ed above, so that the amount thereof might be 0 part by weight 

If the olefin rubber (C) is used in such an amount as defined above, a thermoplastic elastomer capable of providing 
a skin layer excellent in flexibility and scratch resistance can be obtained. 

In the thermoplastic elastomer [4]. the softening agent (E) is used in an amourrt of usually 0 to 40 % by weight, pref • 
25 erably 1 to 30 % by weight, more preferably 3 to 25 % by weight, especially 5 to 20 % by weight, based on 100 % by 
weight of the total anrK>unt of the crystalline polyolefin resin (A), the olefin rubber (C). the block copolymer (B). the tHock 
copolymer (D). the softening agent (E) and the filler (F). However, the olefin rubber (C) is used optionally as described 
atx>ve, so that the amount thereof might be 0 part by weight. 

If the softening agent (E) is used in an amount of 1 to 40 % by weight, a thermoplastic elastomer having good f tow- 
30 ability in the molding process can t>e obtained. A skin layer formed from this thermoplastic elastomer is excellent in 
scratch resistance. 

The thermoplastic elastomer [3] and the thermoplastic elastomer [4] may further contain ihe aforementioned addi- 
tives such as heat stabilizers, weathering stabilizers, anti-aging agents and antistatic agents, if necessary, the pro- 
viso that the objects of the invention are not marred. 
35 In this invention, the thermoplastic elastomer [3] and the thermoplastic elastomer [4] may have no crosslinked 
structure, but each of them preferably has a crosslinked structure. 

The thermoplastic elastomer [3] and the thermoplastic elastomer [4] can be prepared Isy the same process as for 
preparing the aforementioned thermoplastic elastomer [1]. 

The thermoplastic elastomers [3] and [4] prepared as above and tiie aforesaid thermoplastic elastomer {2] can be 
40 subjected to coextrusion lamination. Hence, in the preparation of the tiiermoplastic elastomer laminate according to tiie 
invention, a substrate formed from the thermoplastic elastomer [2] and a skin layer formed from the thermoplastic elas- 
tomer [3] or [4] can be directiy laminated without passing through a film (sheet) forming process, that is. tiie laminate 
can be prepared economically. 

As described above, the first thermoplastic elastomer laminate of the invention is composed of a suksstrate formed 
45 from the thermoplastic elastomer [2] and a skin layer formed from the thermoplastic elastomer [3] or [4]. 

Accordingly, the first thermoplastic elastomer laminate of the invention can be obtained by laminating the skin layer 
on the substrate. 

The method of laminating the skin layer on the substrate varies depending upon the shape of the final article, the 
size thereof and physical properties required, and there is no specific limitation. 
so Some of the lamination methods are described below. 

(1) A method of fusion borxJing the substrate and the skin layer together both beforehand prepared at a tempera- 
ture not lower than than the melting point of at least one of ttie substrate and tiie skin layer by the use of a calender 
roll, a compression molding machine, etc. 
55 (2) A method of fusion bonding one of the substrate and the skin layer which is beforehand molded in the form of a 
sheet onto the other which Is extrusion molded or calendered. 

(3) A method of fusion bonding the substrate and the skin layer together by simultaneously extruding them by 
means of a multi-layer extrusion molding machine (coextrusion molding). 
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^Of these, the coextrusion molding method (3) is preferred. 

In this invention, a laminate of the substrate and the skin layer can be also prepared by injecting two kinds of molten 
resins into a mold with different timing of the injection (two-layer injection molding)! Further, a three-layer laminate con- 
sisting of a skin layer, a substrate and a skin layer superposed in this order can be obtained by injecting two kinds of 
5 molten resins into a mbW with different timing of the injection similarly to the two-layer injection molding (i.e., so-called 
sandwich injection molding). 

In this invention, it is preferred that the thickness of the substrate is in the range of 0. 1 to 50 mm and the thickness 
off the skin layer is in the range of 5 jim to 20 mm. 

In the first thermoplastic elastomer laminate of the invention, the substrate is formed from the thermoplastic elas- 
10 tomer which comprises the crystalline polyolefin resin (A) and the olefin rubber (C) and is partially or perfectiy 
crosslinked, and, theirefore, the substrate is excellent in heat resistance, heat aging resistance and elastomeric proper- 
ties. 

The skin layer is formed from the thermoplastic elastomer which contains the crystalline polyolefin resin (A) and the 
block copolymer (B). and if necessary, other components such as the block copolymer (D), tiie olefin rubber (C), the 
IS softening agent (E) and the filler (F). and accordingly the skin layer is excellent in scratch resistance. 

Next, the second thermoplastic elastomer laminate according to the invention is described. 

The second thermoplastic elastomer laminate of the invention comprises a substrate formed from tiie thermoplas- 
tic elastomer [2] and a sWn layer formed from the aforesaid first olefin thermoplastic elastomer. 

The second ttiermoplastic elastomer laminate of tfie invention is the same as the first thermoplastic elastomer lam- 
20 inate of tiie invention described above except for the skin layer. 

The embodiments of the ttiermoplastic elastomer for forming the sWn layer are tiie same as those described above. 

Next, the third thermoplastic elastonrier laminate according to the invention is descrbed. 

The third thermoplastic elastomer laminate of the invention comprises a substrate formed from the thermoplastic 
elastomer [2] and a skin layer formed from tiie aforesaid ttiird olefin thermoplastic elastomer. 
25 The third thermoplastic elastomer laminate of the invention is the same as the first thermoplastic elastomer lami- 
nate of the invention described atx}ve except for the skin layer. 

The emtxjdiments of the ttiermoplastic elastomer for forming ttie skin layer are the same as those described above. 

Next, ttie fourth thermoplastic elastomer lan^nate accoiding to the invention is desaibed. 

The fourth tiiermoplastic elastomer laminate of the invention comprises a suksstrate formed from a crystalKne pdy- 
30 olefin resin and a skin layer formed from a specific thermoplastic elastomer. 

The crystalline polyolefin resin for tiie use in ttie substrate off ttie fourth thermoplastic elastomer laminate according 
to ttie invention is, for example, a homopolymer or a copolymer of an a-olefin having 2 to 20 cartwn atoms. 

Examples of the crystalline polyolefin resins include homopolymers and copolymers described below. 

35 (1) Ethylene homopolyrner 

The ethylene homopolymer may be prepared by any one off a kiw-pressure process and a high-pressure 
process. 

(2) (Copolymers of ethylene and not more than 10 % by mol off a-oleff ins other than ethylene or vinyl monomers such 
as vinyl acetate and ethyl acrylate 
^ (3) Propylene homopolymer 

(4) Random copolymers off propylene and not more ttian 1 0 % by mol of a-blef ins ottier than propylene 

(5) Block copolymers of propylene and not more ttian 30 % by mol of a-oleffins ottier ttian propylene 

(6) 1-Butene homopolymer 

(7) Random copolymers of 1 -butene and not more than 1 0 % by mol of a-oleffins other than 1 -butene 
45 (8) 4-mettiyl-1-pentene homopolymer 

(9) Random copolymers of 4-mettiyl-1 -pentene and not more than 20 % by mol off a-oleffins ottier ttian 4-mettiyl-1 - 
pentene 

(10) Ultra-high-molecular weight polyethylene having an infrinsic viscosity (tiJ. as measured in decalin at 135 **C, of 
10to40d[/g 

so . (11) Ulfra-high-molecular weight polyethylene composition which is composed of 1 5 to 40 % by weight of ulfra-high- 
mdecular weight polyethylene having an intrinsic viscosity h], as measured in decalin at 135 *»C. of 10 to 40 dl/g 
and 60 to 85 % by weight of poiyettiylene having an intrinsic viscosity [n], as measured in decalin at 135 "C, off 0.1 
to 5 dl/g, and which has an intrinsic viscosity h], as measured in decalin at 135 **C, off 3.5 to 8.3 dl/g 

ss Examples of ttie a-olefins include ethylene, propylene, 1-butene. 4-methyM -pentene, i-hexene and 1-octene. 

Of the above crystalline polyoleffin resins, particularly pretended are a propylene homopolymer. a random copolymer 
of propylene and not more ttian 10 % by md of an a-oleffin ottier than propylene, and a block copolymer off propylene 
and not more ttian 30 % by mol of an a-olefin other than propylene. 
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The crystalline polyolefin resin has a melt flow rate (MFR, measured in accordance with ASJfA D 1238 at 230 
under a load of 2.16 kg, ) of preferably not more than 50 g/10 min. more preferably not more than 20 g/10 min. 

The crystallinity of the crystalline polyolefin resin, as measured by X-ray diffractometry. is in the range of usually 5 
to 100 %, preferably 20 to 80 %. 
5 The crystalline polyolefin resin may further contain additives such as softening agents of mineral oil. heat stabiliz- 

ers, antistatic agents, weathering stabilizers, anti-aging agents, fillers, colorants and lubricants, if necessary, with the 
proviso that the objects of the invention are not marred. 

The thermoplastic elastomer used for the skin layer of the fourth thermoplastic elastomer laminate according to the 
invention includes a thermoplastic elastomer containing the crystalline polyolefin resin for constituting the substrate- 
10 forming thermoplastic elastomer and the block copolymer (B) in the specific amounts, and a thermoplastic elastomer 
containing tiie above crystalline polyolefin. the block copolymer (B) and the block copolymer (D). 

These thermoplastic elastomers may contain the olefin rubber (C), the softening agent (E) and thefill^ (F), if nec- 
essary. 

Further, these thermoplastic elastomers may be non-crosslinked or partially crosslinked. 
IS The crystalline p)olyolef in used for these thermoplastic elastomers has a melt f tow rate (MFR, measured in accord- 
ance with ASTM D 1 238 at 230 "^C under a load of 2.16 kg, ) of preferably not more than 100 g/10 nvn, more preferably 
not more than 50 g/10 min. 

In the thermoplastic elastomers, the crystalline polyolefin resin is used in an amount of 20 to 85 parts by weight, 
preferably 30 to 80 parts by weight, more preferably 35 to 75 parts by weight, based on 100 parts by weight of the total 
20 amount of the crystalline polyolefin resin and tiie block copolymer (B) or based on 100 parts by weight of the total 
amount of the crystalline polyolefin resin, the block copolymer (B) and the block copolymer (D). 

If the crystalline polyolefin resin Is used in such an amount as defined above, a thermoplastic elastomer having high 
moldability and capable of providing a skin layer excellent in scratoh resistance and heat resistance can be obtained. 

In the former thermoplastic elastomer, the block copolymer (B) is used in an amount of 15 to 80 parts by weight, 
25 preferat>ly 20 to 70 parts by weight, more preferably 25 to 65 parts by weight, basedi on 1 00 parts by weight of the total 
amount of the crystalline polyolefin resin and the block copolymer (B). 

In the latter thermoplastic elastomer, the block copolymer (B) Is used in an amount of 12 to 79 parts by weight, pref- 
erat)ly 17 to 67 parts by weight, more preferat)ly 20 to 60 parts by weight, based on 100 parts by weight of the total 
amount of the crystalline polyolefin resin, the t^lock copolymer (B) and the block copolymer (D). 
30 If the k)lock copolymer (B) is used in such an amount as defined atx>ve. a thermoplastic elastomer capable of pro- 
viding a skin layer excellent in heat resistance and scratch resistance can be obtained. 

In the latter thermoplastic elastomer, the block copolymer (D) is used in an amount of 1 to 30 parts by weight, pref- 
erably 3 to 25 parts by weight, more preferably 5 to 20 parts by weight based on 1 00 parts by weight of the total amount 
of the crystalline polyolefin resin, the block copolymer (B) and tiie block copolymer (D). 
35 If the block copolymer (D) is used in such an amount as defined above, a thermoplastic elastomer capable of pro- 
viding a skin layer excellent in scratch resistance and appearance can be obtained. 

The olefin rubber (C) is used, for example in the latter thermoplastic elastomer, in an amount of 1 to 40 parts by 
weight, preferably 3 to 35 parts by weight more preferably 5 to 30 parts by weight, based on 100 parts by weigfit of the 
total amount of the crystalline polyolefin resin, the block copolymer (B) and the block copolymer (D). 
40 If the olefin rut)ber (C) is used in such an amount as defined alxsve, a thermoplastic elastomer capable of providing 
a skin layer excellent in flexibility and scratch resistance can be obtained. 

The olefin rubber (C) and tiie aforesaid rubber otiier than the olefin rUbber (C) may be used in combination, with 
the proviso that tiie objects of the invention are not marred. 

The softening agent (£), the filler (F) and other additives as mentioned above may be used in the thermoplastic 
45 elastomer, if necessary, with the proviso that the objects of the invention are not marred. For example in the latter ther- 
moplastic elastomer, the softening agent (E) and the filler (F) are used respectively in an amount of 0 to 40 % by weight, 
preferably 1 to 35 % by weight, more preferably 5 to 30 % by weight, based on 100 % by weight of the total amount of 
the crystalline polyolefin resin, the block copolymer (B), the t^tock copolymer (D), tiie softening agent (E) and the filler 
(F). 

so If the softening agent (E) is used in an amount of 1 to 40 % by weight, a thermoplastic elastomer having good flow- . 
ability in the molding process can be obtained. A skin layer produced from this thermoplastic elastomer is excellent in 
scratch resistance. 

The thermoplastic elastomer may further contain tiie aforementioned additives such as inorganic fillers, heat stabi- 
lizers, anti-aging agents, weatiiering stabilizers, antistatic agents and lubricants (e.g.. metallic soap, waxes), with tiie 
ss proviso that the objects of the invention are not marred. 

The thermoplastic elastomer for forming the skin layer may have no crosslinked structure, but preferably it has a 
crosslinked structure. 

The thermoplastic elastomer can t>e prepared by mixing each components and then suksjecting the resulting mix- 
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tur^ to dynamic heat treatment in the presence or absence of an organic peroxide. If the dynamic heat treatment is car- 
ried out in the presence of the organic peroxide, a thermoplastic elastomer having a crosslinked structure can be 
obtained. If the dynamic heat treatment is carried out in the absence of the organic peroxide, a thermoplastic elastomer 
having no crosslinked structure can be obtained. 

The organic peroxide is used in an amount of 0.05 to 3 % by weight, preferably 0.1 to 1 % by weight, based on 100 
% by weight of the total amount of the crystalline polyolefin, the block copolymer (B) and the the olefin rubber (C) used 
if necessary, or based onlOO % by weight of the total amount of the crystalline polyolefin, the block copolymer (B). the 
block copolymer (D) and the olefin rubber (C) used if necessary 

In the partial crosslinking treatment using the organic peroxide, it is preferred to use the aforesakj aosslinking aid 
or polyfunctional vinyl monomer in an amount of 0.1 to 2 % by weight, particularly 0.3 to 1 % by weight, based on the 
total weight of the materials to be crosslinked. 

The dynamic heat treatment is can-ied out in the same manner as described in the preparation of the thermoplastic 
elastomer [1]. 

The kneading tenperature is in the range of usually the melting point of the crystalline polyolefin resin to 250 *C. 
preferably 160 to 230 **C. and the kneading time is preferably in the range of 1 to 10 minutes. The shear force applied 
Is in the range of 10^ to 5 x 10"^ sec"^ in terms of shear rate. 

Thus, a thermoplastic elastomer which is partially crosslinked or uncrosslinked can be obtained. 

The expression "partially crosslinked* means that the gel content (weight of cyclohexane-insoluble portion) as 
measured by the aforesaid method is for example not less than 10 %, particularly not less than 20 % and less than 98 
%. in the invention, tiie gel content is preferaWy not less than 30 %. 

The crystalline polyolefin resin for forming the substrate and ttie ttiermoplastic elastomer for forming the skin layer 
can be subjected to coextrusion lamination. Hence, in the preparation of the fourth thermoplastic elastomer laminate 
according to the invention, the substrate and the skin layer can be directiy laminated without passing through a film 
(sheet) forming process, that is. the laminate can be prepared economically 

The fourth thermoplastic elastomer laminate of the invention can be obtained by laminating the sWn layer on the 
substrate. 

The lamination method, the tiiickness of the substrate and the thickness of the skin layer are identical with those in 
the first tiiermoplastic elastomer laminate of the invention. 

In the fourth tiiermoplastic elastomer laminate of the invention, the substrate is formed from tiie crystalline polyole- 
fin resin, and hence the substrate is excellent in heat resistance, heat aging resistance and rigidity. 

The skn layer is formed from ttie thermoplastic elastomer containing the crystalline polyolefin resin and tfie Stock 
copolymer (B), and if necessary, ttie block copolymer (D). the olefin rubber (C) and the softening agent (E), the filler (F) 
and other additives as mentioned above, and accordingly the sWn layer is excellent in scratch resistance, distortion 
recovery properties and softness to the touch. 

Next, the fifth thermoplastic elastomer laminate according to the invention is described. 

The fifth tiiermoplastic elastomer laminate of the invention is made up of a substrate formed from the crystalline 
polyolefin resin which is for the use in tiie fourth thermoplastic elastomer laminate and a skin layer formed from the first 
olefin thermoplastic elastomer. 

The fiftfi thermoplastic elastomer laminate of the invention is the same as the fourth thermoplastic elastomer lam- 
inate described above except for the skin layer. 

The embodiments of the tiiermoplastic elastomer for forming the skin layer are the same as those descrik>ed above. 

Next, tiie sixth tiiermoplastic elastomer laminate according to the invention is desaibed. 

The sixth thermoplastic elastomer laminate of the invention comprises a substrate formed from the crystalline poly- 
olefin resin which is for the use in tiie fourth ttiermoplastic elastomer laminate and a sWn layer formed from ttie third 
olefin thermoplastic elastomer. 

The sixth tiiermoplastic elastomer laminate of the invention is ttie same as the fourth thermoplastic elastomer lam- 
inate described above except for the skin layer. 

The embodiments of ttie ttiermoplastic elastomer for forming ttie skin layer are ttie same as those described above. 

The aforementioned first to fourth olefin thermoplastic elastomers according to ttie invention can be used for not 
only ttie skin layers of ttie above-described laminates but also molded articles pnxluced by rotational moWing and 
molded articles produced by powder slush molding which may be provkied with grain pattern on their surfoces. 

EFFECT OF THE INVENTION 

According to the present invention, there can be obtained olefin thermoplastic elastomers capable of providing 
molded articles vvhich are lightweight, can be easily recycled, generate no harmful gas even when subjected to thermal 
disposal, and are excellent in scratch resfetance and fabricability 

According to the present invention, there can be also obtained thermoplastic elastomer laminates whtoh have 
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prominently high bonding strength between the substrate and the skin layer, and are excellent in mechanical strength, 
heat resistance, heat aging resistance, weathering resistance, scratch resistance and dimensiormi stability. 

The thermoplastic eiastomer laminates of the invention are more lightweight and can be more easily recycled as 
compared with polyvinyl chloride resins, and moreover, they generate no harmful gas and suffer no greasiness on their 
5 surfaces caused by oozing of plasticizers. 

Accordingly, the thermoplastic elastomer laminates of the invention can be effectively applied to not only uses in 
which scratch resistance is particularly required, e.g., automobile exterior and interior trim parts such as side protection 
mole and window mole, but also uses for furniture, building materials, housings for electrical appliances, bags, suit- 
cases, sporting goods, office supplies, miscellaneous goods, etc. 

10 

EXAMPLE 

The present invention is further described below with reference to the following examples, but it should be con- 
strued that the invention is in no way limited to those examples. 

IS 

Example 1 

40 Parts by weight of pellets of a propylene homopolymer [melt flow rate (ASTM D 1 238, 230 **C, 2. 1 6 kg): 20 g/1 0 
min, crystallinity as measured by X-ray diffractometry: 73 %. hereinafter referred to as "(A-1)T as the aystalline poiy- 
20 olefin resin (A), 30 parts by weight of pellets of a styrene/isoprene/styrene k^lock copolymer [styrene content: 20 % by 
weight, content of •'1,2-borKls" and •'3,4-bonds" in the isoprene polymer portion: 55 %. melt flow rate (ASTM D 1238. 
230 ''C. 2.16 kg): 2.5 g/10 min. hereinafter refen^ed to as "(B-l)"] as the block copolymer (B) and 30 parts by weight of 
an ethylene/propylene/5-ethylidene-2-norbornene copolymer rubber [ethylene content: 70 % tsy md. iodine value: 14, 
Mooney viscosity ML^^ (lOO'^C): 62. hereinafter referred to as "(C-1)l as the olefin rubber (C) were kneaded at 180 ""C 
25 for 5 minutes in a nitrogen atmosphere by the use of a Banbury mixer. Then, the resulting kneadate was passed through 
rolls to give a sheet, and the sheet was cut t)y a sheet cutter to prepare square pell^. 

Then. 100 parts by weight of the square pellets, 0.3 part by weight of dicumyi peroxide and 0.5 part by weight of 
divinylbenzene were mixed and stirred by a Henschel mixer, and the resulting mixture was extruded at 220 ^'C by means 
of a single-screw extruder (LTD: 30. screw diameter: 50 mm) to prepare pellets of a thermoplastic elastomer. The gel 
30 content of the thermoplastic elastomer thus obtained was 79 %. 

The pellets of the thermoplastic elastomer were molded into a square plate (1 50 mm x 150 mm x 3 mm) at 220 
by the use of an injection molding machine. 

The square plate thus obtained was evaluated on the appearance by visual inspection. 

Further, on the square plate was placed a felt cloth of 20 mm x 20 mm, and a weight was put thereon so that a pres- 
35 sure of 200 g/cm^ was applied to the square plate. The felt cloth with the weight was subjected to reciprocating motions 
of 100 times on the square plate, and the glossiness (JiS K 7105) of surface of the square plate was measured before 
and after the reciprocating motions. From the change of the glossiness, the scratch resistance of the surface of the 
square plate was evaluated. 

The results are set forth in Table 1. 

40 , 

Example 2 

The procedures of Example 1 were repeated except for varying the amounts of (A-1). (B-1) and (C-1) to 22 parts 
by weight, 33 parts by weight and 45 parts by weight, respectively, and using a process oil of mineral oil [PW-380. avail- 
45 able from Idemitsu Kosan Co. , Ltd., hereinafter referred to as "(E-l )1 in an amount of 1 1 parts by weight as the soften- 
ing agent (E), to prepare a thermoplastic elastomer so as to obtain a square piata The square plate thus obtained was 
evaluated on the appearance and the scratch resistance in the same manner as described in Example 1 . 

The results are set forth in Table 1 . . 

so Examples 

The procedures of Example 1 were repeated except for varying the amount of each of (A-1) and (C-1) to 20 parte 
by weight and using pellets of a hydrogenation product of a block copolymer comprising a styrene polymer t^ock, an 
isoprene/butadiene copolymer block and a styrene polymer block [block copolymer (B), styrene content: 20 % by 
55 weight, butadiene content in the isoprene/butadiene copolymer block: 12 % by weight, content of "1 ,2-tx>nds" and '*3.4- 
bonds" In the isoprene/butadiene copolymer portion: 60 %. melt flow rate (ASTM D 1238. 230 ""C. 2.16 kg): 2.1 g/10 
min. hereinafter referred to as "(B-2)"] In an amount of 65 parts by weight in place of (6-1). to prepare a thermoplastic 
elastomer so as to obtain a square plate. The square plate thus obtained was evaluated on ttie appearance and the 
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scratch resistance in the same manner as desaibed in Example 1 . 

the results are set forth In Table 1 . 
Example 4 

The procedures of Example 1 were repeated except for varying the anrraunts of (A-1). (B-1) and (C-1) to 70 parts 
by weight. 20 parts by weight and 1 0 parts by weight, respectively, to prepare a thermoplastic elastomer so as to obtain 
a square plate. The square plate thus obtained was evaluated on the appearance and the scratoh resistance in the 
same manner as described in Example 1 . 

The results are set forth in Table 1. 

Example 5 

The procedures of Example 1 were repeated except for varying the amount of (C-1) to 22 parts by weight, using 
pellets of a propylene/ethylene copolymer (crystalline polyolef in resin (A), ethylene content: 3.2 % by mol, melt flow rate 
(ASTM D 1238. 230 **C. 2.16 kg): 25 g/10 min, crystalllnrty as measured by X-ray diffractometry: 66 %. hereinafter 
referred to as "(A-2)l in an amount of 45 parts by weight in place of (A-1), using (B-2) in an amount of 33 parts by weight 
in place of (B-1), and further using pellets of a hydrogenation product of a Wock copolymer conprising a styrene poly- 
mer blocK a butadiene polymer block and a styrene polymer block [styrene content: 40 % by weight, melt flow rate 
(ASTM D 1238, 230 ^C. 2.16 kg): 15 g/10 min. hereinafter referred to as "(D-1)T in an amount of 1 1 parts by weight as 
the block copolymer (D). to prepare a thermoplastic elastomer so as to obtain a square plate. The square plate thus 
obtained was evaluated on the appearance and the scratch resistance in the same manner as describeici in Example 1 . 

The results are set forth in Table 1. 

Example g 

The procedures off Example 1 were repeated except for using ( A-2) in an amount of 45 parts by weight and a linear 
low-density polyethylene resin [crystalline polyolefin resin (A), comonomer: 1-butene. density: 0.920 g/cm^, melting 
point: 120 ^'C. melt flow rate (ASTM D 1238. 230 **C. 2.16 kg): 31 g/10 min, crystallinity as measured by X-ray diffrac- 
tometry: 52 %. hereinafter referred to as "(A-3)T in an amount of 1 1 parts by weight in place of (A-1), using (B-2) in an 
amount of 22 parts by weight In place of (B-1). using an ethylene/butene copolymer (deffin rubber (C). ethylene content: 
85 % by mol. melt flow rate (ASTM D 1238, 230 »C. 2.16 kg): 8.1 g/10 min. hereinafter refen-ed to as "(C-2)l in an 
amount of 22 parts by weight In place of (C-1). and using (E-1) in an amount of 1 1 parts by weight, to prepare a ther- 
moplastic elastomer so as to obtain a square plate. The square plate thus obtained was evaluated on the appearance 
and the scratch resistance in the same manner as described in Example 1 . 

The results are set forth In Table 1 . 

Comparative Example 1 

The procedures of Example 1 were repeated except for varying the amount of (C-1) to 60 parts by weight and hot 
using (B-1). to prepare a thermoplastic elastomer so as to obtain a square plate. The square plate thus obtained was 
evaluated on the appearance and the scratch resistance in the same manner as described in Example 1 '. 

The results are set forth in Table 1. 

Comparative Example 2 

The procedures of Example 1 were repeated except for varying the amounts of (A-1) and (C-1) to 57 parts by 
weight and 43 parts by weight, respectively, not using (B-1) and using (D-1) In an amourrt of 43 parts by weight, to pre- 
pare a thernrioplastic elastomer so as to obtain a square plate. The square plate thus obtained was evaluated on the 
appearance and the saatch resistance in the same manner as described in Example 1 . . 

The results are set forth in table 1. 

Comparative Example 3 

From the square pellets of the thernx>plastic elastomer obtained before using dicumyl peroxide and dtvinylbenzene 
In E)ample 1, a square plate was produced in the same manner as desaibed in Example 1. The square plate thus 
obtained was evaluated on the appearance and the scratch resistance in the same rnanner as described in Exanple 1 . 

The results are set forth in JatHe 1 . 



22 



EP0881258A2 

\ ■ ■ • ■ 

Comparative Example 4 

The procedures of Example 1 were repeated except for varying the amounts of (A-1), (B-1) and (C-1) to 60 parts 
by weight. 5 parts by weight and 35 parts by weight, respectively, to prepare a thermoplastic elastomer so as to obtain 
5 a square plate. The square plate thus obtained was evaluated on the appearance and the scratch resistance in the 
same manner as described in Example 1. 

The results are set forth in Table 1 . 
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The unit of the value of each component is part(s) by weight. 



Remark: 

Appearance of molded article *i 
AA: The appearance was good. 

BB: A number of fish scale patterns were observed on the square plate surface. 

Scratch resistance *2 

AA: The scratch resistance was good. 

BB: The surface of the square plate was easily damaged. 
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Example 7 

100 Parts by weight of the thermoplastic elastomer obtained in Example i and 30 parts by weight of (A-3) as the 
crystalline polyolef in resin were sufficiently mixed and stirred, and the resulting mixture was extruded by means of a sin- 
gle-screw extruder set at 200 *>C to obtain pellets of a thermoplastic elastomer. From this thermoplastic elastomer, a 
square plate was produced in the same manner as described in Example 1. The square plate thus obtained was eval- 
uated on the appearance arKi the scratch resistance in the same manner as described in Example 1. 

The results are set forth in Table 2. 

Comparative Example S 

100 Parts by weight of the thermoplastic elastomer obtained in Example 1 and 70 parts by weight of <A-3) as the 
crystalline pdyolefin resin were sufficiently mixed and stirred, and the resulting mixture was extruded by means of a sin-^ 
gle-screw extruder set at 200 to obtain pellets of a thermoplastic elastomer. From this tiiermoplastic elastomer, a 
square plate was produced in the same manner as described in Example 1. The square plate thus obtained was eval- 
uated on the appearance and the scratch resistance in the same manner as described in Exanple 

The results are set forth in Table 2. 



Table 2 
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The unit of the value of each component is part(s) by weight. 



Remark: 

Appearance of molded article *1 
AA: The appearance was good. 

BB: A number of fish scale patterns were observed on the square plate surface. 

Scratch resistance *2 

AA: The scratch resistance was good. 

BB: The surface of ttie square plate was easily damaged. 

Example 8 

20 Parts by weight of polypropylene [melt flow rate (AiSTM D 1238-65T 230 »C, 2.1 6 kg): 1 3 g/1 0 min, density: 0.91 
g/cm^. crystallinity as measured by X-ray diffractometry : 72 %] as the crystalline polyolefin resin and 80 parts by weight 
of an ethylene/propylene/5-ethylidene-2-norbornene copolymer rubber [ethylene content: 70 % by weight, iodine value: 
12. Mooney viscosity ML^^^ (lOO^C): 120] as the olefin rubtier were kneaded at 180 for 5 minutes in a nitrogen 
atmosphere by the use of a Banbury mixer. Then, the resulting kneadate was passed through rolls to give a sheet, and 
the sheet was cut by a sheet cutter to prepare square pellets. 

Then. 100 parts by weight of the square pellets, 0.3 part by weight of 1,3-bis(tert-butylperoxyisopropyl)ben2ene 
and 0.5 part by weight of divinylbenzene were mixed and stirred by a Henschel mixer, and the resulting mixture was 
extruded at 220 ""C in a nitrogen atmosphere by means of a single-saew extruder (LTD: 30, screw diameter: 50 mm) to 
prepare pellets of a thermoplastic elastomer [hereinafter referred to as "TPe-(1)l. The gel content of TPE-(1) thus 
ot>tained was 84 %, 

Thereafter, 70 parts by weight of the pellets of TPE-(1) and 30 parts by weight of pellets of the styrene/isoprene/sly- 
rene block copolymer (B-1) as the block copolymer (B) were sufficiently mixed and stired, and the resulting mixture was 
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extruded at 220 °C by means of a single-screw extruder (LTD: 30, saew diameter: 50 mm) to prepare pellets of a ther- 
moplastic elastomer. 

The pellets of the thermoplastic elastomer were molded into a square plate (120 mm x 150 mm x 3 mm) at 220 ^'C 
using an injection molding machine. 
5 The square plate thus obtained was es/aluated on the scratch resistance in the same manner as described in Exam- 

ple 1. 

The results are set forth in Table 3. 
Example 9 . 

10 

The procedures of Example 8 were repeated except for varying the amount of TPE-(1) to 20 parts by weight* €ind 
using the hydrogenation product (B-2) of the kslock copolymer comprising the styrene polymer block, the isoprene/buta- 
diene copolymer tHock and the styrene polymer block in an amount of 80 parts by weight in place of (B-1 ). to prepare a 
thermoplastic elastomer so as to obtain a square plate. The square plate thus obtained was evaluated on the scratoh 
IS resistance in the same manner as described in Example 1 . 

The results are set forth in Table 3. 

ExampiQ 10 

20 The procedures of Example 8 were repeated except for varying the amount of TPE-(1) to 50 parts by weight, using 
(B-2) in an amount of 50 parts by weight in place of (B-1), and further using a propylene/ethylene random copolymer 
[ethylene content: 3 % by mol, melt flow rate (ASTM D 1238, 230 ^'C. 2.16 kg): 15 g/10 min, crystallinity as measured 
by X-ray diffractometry: 67 %. hereinafter referred to as "(A-4)*l in an amount of 50 parts by weight as the crystalline 
polyolefin resin, to prepare a thermoplastic elastomer so as to obtain a square plate. The square plate thus obtained 

25 was evaluated on and the scratch resistance in the same manner as described in Example 1 . 
The results are set forth in Table 3. 

Example 11 

30 The procedures of Example 8 were repeated except for varying the amount of TPE-(1) to 50 parts by weight, using 
(B-2) in an amount of 50 parts by weight in place of (B-1). and further using 1 -polybutene [melt flow rate (ASTM D 1 238, 
230 *C, 2.16 kg): 11 g/10 min, crystallinity as measured by X-ray diffractometry: 53 %. hereinafter referred to as "(A-5)T 
in an amount of 50 parts by weight as the crystalline polyolefin resin, to prepare a thermoplastic elastomer so as to 
obtain a square plate. The square plate thus obtained was evaluated on the scratch resistance in the same manner as 

35 described in Exanple 1. 

The results are set forth in Teddle 3. 

Example 12 

40 The procedures of Example 8 were repeated except for varying the amount of TPE-(1 ) to 50 parts by weight, using 
(B-2) in an amount of 50 parts by weight in place of (B-1 ). and further using an ethylene/propylene copolymer [ethylene 
content: 78 % by mol. Mooney viscosity (100**C): 14, hereinafter referred to as "<C-3)T in an amount of 50 parts 
by weight as the olefin rubber, to prepare a thermoplastic elastomer so as to obtain a square plate. The square plate 
thus obtained was evaluated on tfie scratch resistance in the same manner as described in Example 1 . 

45 The results are set forth in Table 3. 

Example 13 

The procedures of Example 8 were repeated except for varying the amount of TPE-<1) to 50 parts by weight, using 
50 (B-2) in an amount of 50 parts by weight in place of (B-1), and further using (A-4) in an amount of 30 parts by weight 
and an ethylene/propytene/5-ethytidene-2-nortx)rnene copolymer rutber [ethylene content: 82 % by mol, iodine value: 
8, Mooney viscosity (100*^0): 72, hereinafter referred to as '*(C-4)1 as the defin rutber in an amount of 20 parts 
by weight, to prepare a thermoplastic elastomer so as to obtain a square plate. The square plate thus obtained was 
evaluated on the scratch resistance in the same manner as described in Example 1 . 
55 The results are set forth in Table 3. 
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Example 14 

The procedures of Example 8 were repeated except for varying the amount of TPE-(1) to 50 parts by weight, using 
(B-2) in an jamount of 50 parts by weight in place of (B-1). and further using (A-4) in an amount of 30 parts by weight. 
(C-3) in an amount of 20 parts by weight and the mineral oil type process oil (E-1) as the softening agent in an amount 
of 20 parts by weight, to prepare a thermoplastic elastomer so as to obtain a square plate. The square plate thus 
obtained was evaluated on the scratch resistance in the same manner as described in Example 1 . 

The results are set forth in Table 3. 

Comparativ e Example 6 

The procedures of Example 8 were repeated except for varying the amount of TPE-(1) to 20 parts by weight and 
using a hydrogenation product of a styrene/butadiene^tyrene block copolymer [styrene content: 20 % by weight, melt 
flow rate (ASTIM D 1238. 230 **C. 2.16 kg): 2.8 g/10 min. hereinafter referred to as "(B-3)l in an amount of 80 parts by 
weight iri place of (B-1). to prepare a thermoplastic elastomer so as to obtain a square plate. The square plate thus 
obtained was evaluated on the scratch resistance in the same manner as described in Exantple 1 . 

The results are set forth in Table 3. 

Comparative Example 7 

The procedures of Example 8 were repeated except for varying the amounts off TPE-(1) and (B-1) to 20 parts by 
weight and 0 part by weight, respectively, and using (C-3) in an amount of 80 parts by weighti to prepare a thermoplastic 
elastomer so as to obtain a square plate. The square plate thus obtained was evaluated on the scratch resistance in 
the same manner as described In Exanple 1. 

The results are set forth in Tak)le 3. 
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The unit of the value of each component is part(8) by weight. 



Remark: 

Scratch resistance *1 

AA: The scratch resistance was good. 

88: The surface of the square plate was easily damaged. 



40 Example 15 

56 Parts by weight of pellets of the propylene homopolymer (A-1). 44 parts by weight of pellets of a hydrogenation 
product of a styrene/isoprene/styrene block copolymer [styrene content: 20 % by weight, content of "1,2-toonds- and 
"3,4-bonds*' in the isoprene polymer portion: 55 %, MFR (ASTM D 1238-65T 230 ""C. load of 2.16 kg): 2.0 g/10 min, 

45 hereinafter refen'ed to as "(B-4)l, 1 1 parts by weight of pellets of a hydrogenation product of a styrene/isoprene/styrene 
block copolymer [styrene content: 30 % by weight, content of "1 ,2-bonds" and "3,4-bonds" in the isoprene polymer por- 
tion: 7 %. MFR (ASTM D 1 238-65T. 230 **C, load of 2. 16 kg): 8 g/10 min, hereinafter referred to as "(D-2)T and 2.8 parts 
by weight of a silicone oil [SH200, available from Toray Silicone Co., Ltd., hereinafter referred to as "(a-1)T were 
kneaded at 180 "^C for 5 minutes in a nitrogen atmosphere by the use of a Banbury mixer. Then, the resufting kneadate 

so was passed through rolls to give a sheet, and the sheet was cut by a sheet cutter to prepare square pellets. 

Then, the square pellets were extruded at 220 in a nitrogen atmosphere by means of a single-screw extruder 
(LTD: 30, screw diameter: 50 mm) to prepare pellets of a thermoplastic elastomer. 

The pellets of the thermoplastic elastomer were mokJed into a square plate (150 mm x 150 mm x 3 mm) at 220 ""C 
using an injection mokling machine. 

55 The square plate thus obtained was evaluated on the scratch resistance in the same manner as described in Exam- 
ple 1. 

The results are set forth in Table 4: 
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Example 16 . . ' 

56 Parts by weight of pellets of the propylene homopolymer (A-1 ). 44 parts by weight of pellets of the hydrogenation 
product (B-4) of the styrene/isoprene/styrene block copolymer and 11 |>arts by weight of pellets of the hydrogenation 

5 product (D-2) of the styrene/isoprene/styrene blocK copolymer were sufficiently mixed by means of ( ). Then, the result- 
ing mixture was fed into a cylinder from a hopper in a single-screw extruder {UD: 30, screw diameter: 50 mm), while the 
silicone oil (a-1) was directly fed into the cylinder through an opening provided at a cylinder metering zone by the used 
of a plunger pump so that the anfx>unt of the silicone oil added became 2.8 parts by weight, and the resulting mixture 
was extruded at 220 in a nitrogen atmosphere to prepare pellets of a thermoplastic elastomer. 

10 Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
desaibed in Example 1 5. The square plate thus obtained was evaluated on the scratch resistance in the same manner 
as described in Example 1 . 

The results are set forth in Tatile 4. 

75 Example 17 

56 Parts by weight of pellets of the propylene homopolymer (A-l ). 44 parts by weight of pellets of the hydrogenation 
product (B-4) of the styrene/isoprene/styrene block copolymer. 1 1 parts by weight of pellets of the hydrogenation prod- 
uct (D-2) of the styrene/isoprene/styrene block copolymer and 0.3 part by weight of distearyl phthalate (b-1) were suf- 
20 ficlently mixed by means of Henschel mixer. Then, the resulting mixture was extruded at 220 in a nitrogen 
atmosphere by the use of a twin-screw extruder to prepare pellets of a thermoplastic elastomer. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
desaik>ed in Example 1 5. The square plate thus obtained was evaluatied on the scratch resistance in the same manner 
as described in Exannple 1 . . 
25 The results are set forth in Table 4. 

Example 18 

The procedures of Example 17 were repeated except for using glycerol nx>nostearate (b-2) in place of distearyl 
30 phthalate (b-1). to prepare pellets of a thernrK)plastic elastomer. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
descrit>ed in Example 1 5. The square plate thus obtained was evaluated on the scratch resistance in the same manner 
as described in Example 1 . 

The results are set forth in Table 4. 

35 

Example 19 

The procedures of Example 1 7 were repeated except for using glycerol montariate (b-3) in place of distearyl phtha- 
late (t>-1 ). to prepare Pellets of a thermoplastic elastomer. 
40 Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 15. The square plate thus otstained was evaluated on the saatch resistance in the same manner 
as described in Example 1 . 

The results are set forth in JabUe 4. 

45 Example 20 

The procedures of Example 1 7 were repeated except for using a polyvinylidene fluoride resin [KF Polymer- W-1 000, 
available from Kureha Co.. Ltd.. hereinafter refened to as '*(c-1)"] in an amount of 5.6 parts l3y weight in place of cfis- 
tearyl phthalate (b-1). to prepare pellets of a thernx>plastic elastomer. 
so Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 15. The square plate thus obtained was evaluated on the saatch resistance in the same manner 
as described in Exanrple 1 . 

The results are set forth in Table 4. 

55 Example 21 

The procedures of Example 15 were repeated except for varying the amounts of the propylene homopolymer (A- 
1), the hydrogenation product (B-4) of the styrene/isoprene/styrene block copolymer, the hydrogenation product <D-2) 
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of the styrene/isoprene/styrene block copolymer and the silicone oil (a-1) to 70 parts by weight, 30 parts by weight, 0 
part by weight and 2.5 parts by weight, respectively, to prepare pellets of a thermoplastic elastomer. 

Then, from the pellets of the thermoplastic elastomer, a square piate was produced in the same manner as 
described in Example 1 5. The square plate thus obtained was evaluated on the scratch resistance in the sarhe manner 
5 as described in Example 1 . 

The results are set forth in Table 4. 

Example 22 

10 The procedures of Example 1 5 were repeated except for using pellets of a propylene/ethylene copolymer [ethylene 
content: 3 % by mol, MFR (ASTM D 1238-65T, 230 ''C. load of 2.16 kg): 20 g/10 min. crystallinity as measured by D- 
ray diffractometry : 73 %, hereinafter referred to as "(A-6)l in an amount of 69 parts by weight in place of the propylene 
homopolymer (A-1). using pellets of the block copolymer (B-2) comprising the styrene polymer block, the isoprene/buta- 
diene copolymer block arxi the styrene polymer block in an amount of 31 parts by weight in place of the hydrogenation 

IS product (B-4) of the styrene/isoprene/styrene block copolymer, using pellets of the hydrogenation product (D-1) of the 
styrene/butadiene/styrene block copolymer in an amount of 1 1 parts by weight in place of the hydrogenation product 
(D-2) of the styrene/isoprene/styrene block copolymer, further using pellets of an ethylene/1-butene copolymer nd^ber 
[ethylene Content: 84 % by mol, Mooney viscosity MLi^4 (1 00*^0): 10, hereinafter referred to as "(C-5)1 in an amount 
of 1 5 parts by weight and the process oil of mineral oil (E-1) in an amount of 31 parts by weight and varying the amount 

20 of the silicone oil (a-1 ) to 3.8 parts by weight, to prepare pellets of a thermoplastic elastomer. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 15. The square plate thus obtained was evaluated on the scratch resistance in the same manner 
as described in Example 1 . 

The resLdts are set forth in Table 4. 

25 

Example 23 

57 Parts by weight of pellets of the propylene homopolymer (A-1 ), 43 parts by weight of pellets of the hydrogenation 
product (B-4) of the styrene/isoprene/styrene block copolymer, 43 parts by weight of pellets of the ethylene/propyl- 
30 ene/5-ethylkJene-2-nort)ornene copolymer rubber (C-1) and 3.6 parts by weight of the silicone oil (a-1) were kneaded 
at 180 ''C for 5 minutes in a nitrogen atmosphere by the use of a Banbury mixer. Then, the resulting kneadate was 
passed through roils to give a sheet, and the sheet was cut by a sheet cutter to prepare square pellets. 

Then. 100 parts by weight of the square pellets. 0.4 part by weight of dicumyl peroxide and 0.7 part by weight of 
divinylbenzene were mixed and stirred by a Henschel mixer, and the resulting mixture was extruded at 220 ''C by means 
35 of a single-screw extruder (L/D: 30, screw diameter: 50 mm) to prepare pellets of a thermoplastic elastomer. The gel 
content of the thermoplastic elastomer thus obtained was 79 %. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 1 5. The square plate thus obtained was evaluated on the scratch resistance in the same manner 
as described in Example 1 . 
40 The results are set forth in TsSkAe 4. 

Example 24 

The procedures of Example 23 were repeated except for using distearyl phthalate (b-1 ) in an amount of 0.4 part by 
45 weight in place of the silicone oil (a-1), to prepare pellets of a thermoplastic elastomer. The gel content of the thermo- 
plastic elastomer thus obtained was 79 %. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 15. The square plate thus obtained was evaluated on the scratch resistance in the same manner 
as described in Example 1 . 
50 The results are set forth in Table 4. 

Expmpte 25 

The procedures of Example 23 were repeated except for using the polyvinylidene fluoride resin <c-1) in an amount 
55 of 7.2 parts by weight in place of the silicone oil (a-1). to prepare pellets of a thermoplastic elastomer. The gel content 
of the thermoplastic elastomer thus obtained was 80 %. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 1 5. The square plate thus obtained was evaluated on the scratch resistance in the same manner 
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as described in Example 1 . 

The results are set forth in Tab>le 4. 



Example 86 

5 . 

The procedures of Example 23 were repeated except for using pellets of the propylene/ethylene copolymer (A-6) 
in an amount of 71 parts by weight In place of the propylene homopolymer (A-1). using pellets of the block copolymer 
(B-2) comprising the styrene polymer block, the isoprene/butadiene copolymer block and the styrene pblymer block in 
an amount of 29 parts by weight in place of the hydrogenation product (B-4) of the styrene/isoprene/ethylene block 

10 copolymer, using distearyl phthalate (b-1) in an amount of 0.4 part by weight in place of the silicone oil (a-1). varying 
the amount of the ethylene/propylene/5-ethylidene-2-noriX)rnene copolymer rubl>er (C-1) to 21 parts by weight, and fur- 
ther using pellets of the hydrogenation product (D-1) of the styrene/kDutadiene/styrene block copolymer in an amount of 
7.1 parts by weight and the process oil of mineral oil (E-1) in an amount of 14 parts by weight to prepare pelliets of a 
thermoplastic elastomer. The gel Content of the thermoplastic elastomer thus obtained was 71 %. 

IS Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
desaibed in Example 1 5. The square plate thus okrtained was evaluated on the scratch resistance in the same manner 
as described in Example 1 . 

The results are set forth in Table 4. 

20 Example 27 

20 Parts by weight of polypropylene [MFR: 1 3 g/1 0 min, crystallinity as measured by D-ray diffractometry: 72 %] as 
the crystalline pdyolefin resin and 80 parts by weight of an ethylene/propylene/5-ethylidene-2-norbornene copolymer 
rubfc)er [ethylene content: 70% by mol. iodine value: 12. Mooney viscosity MLi^4(100*C): 120] as the olefin rubber were 
25 kneaded at 1 80 *C tor 5 minutes in a nitrogen atmosphere by the use of a Banbury mixer. Then, the resulting kneadate 
was passed through rolls to give a sheet, and the sheet was cut by a sheet cutter to prepare square pellets. 

Then, 100 parts by weight of the square pellets, 0.3 part by weight of 1,3-bis(tert-butylperoxyisopropyl)ben2ene 
and 0.5 part by weight of divtnylbenzene were mixed and stirred by a Henschel mixer, and the resulting mixture was 
extruded at 220 ^'C In a nitrogen atmosphere by means off a single-screw extruder (L/D: 30, screw diameter: 50 mm) to 
30 prepare pellets of a thermoplastic elastomer (F- 1 ). 

The gel content of the thermoplastic elastomer (F-1) thus obtained was 84 %. 

Thereafter, using 30 parts by weight of pellets of the hydrogenation product <B-4) of the styrene/isoprene/styrene 
block copolymer, 70 parts by weight of the pellets off the above-prepared olefin thermoplastic elastomer (F-1) and 2.5 
parts by weight of the silicone oil (a-1), pellets of a thermoplastic elastomer were prepared in the same manner as 
35 descrik>ed in Example 15. 

Then, from the pellets off the thermoplastic elastomer, a square plate was produced in tiie same manner as 
described in Example 15. The square plate thus obtained was evaluated on the scratch resistance in the same manner 
as described in Example 1 . 

The results are set forth in Table 4. 

40 . 
Example 28 

The procedures of Exanple 27 were repeated except for varying the amounts of tfie hydrogenation product (B-4) 
of the styrene/isoprene/styrene block copolymer, the olefin thermoplastic elastomer (F-1) and the silicone oiKa-1) to 55 

45 parts by weight, 45 parts by weight and 3.7 parts by weight, respectively, and further using pellets of the propylene 
homopolymer (A-1) in an amount of 22 parts by weight, pellets of the hydrogenation product (D-2) of the styrene/iso- 
prene/styrene block copolymer in an amount of 7.5 parts by weight, pellets of the ethylene/1 -butene copolymer rubber 
(C-5) in an amount of 15 parts by weight and calcium stearate (E-2) in an amount of 4.5 parts by weight to prepare 
pellets of a thermoplastic elastomer. 

so Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same ntanher as 
desait)ed in Example 1 5. The square plate thus obtained was evaluated on the saatch resistance in the same manner 
as desaibed in Example 1 . 

The results are set forth in Table 4. 

55 Ck)mparative Example 8 



The procedures of Example 15 were repeated except for not using the silicone oil (a-1). to prepare pellets of a ther- 
moplastic elastomer. 



30 



SNSOOCIp: <EP ^0a8126aA2J_> 



EP0 881 258 A2 



Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 15. The square plate thus obtained was evaluated on the scratch resistance in the same manner 
as described in Example 1 . 

The results are set forth in Table 4. 

5 . ■ 

Comparative Example 9 

The procedures of Example 15 were repeated except lor varying the amounts of the propylene homopolymer (A- 
1), the hydrogenation product (B-4) of the styrene/isoprene/styrene block copolymer, the hydrogenation product (D-2) 
10 of the styrene/isoprene/styrene block copolymer and the silicone oil (a-1) to 70 parts by weight. 30 parts by weight, 0 
part by weight and 0 part by weight, respectively, to prepare pellets of a thermoplastic elastomer. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 1 5. The square plate thus obtained was evaluated on the scratch resistance in the sahie manner 
as described in Example 1 . 
IS The results are set forth in Table 4. 

Comparative Example 10 

The procedures of Example 15 were repeated except for using pellets of the propylene/ethylene copolymer (A-6) 
20 in an amount of 69 parts by weight in place of the propylene homopolymer (A-1), using pellets of the block copolymer 
(B-2) comprising the styrene polymer blocK the isoprene/butadiene copolymer block and the styrene polymer btock in 
an amount of 31 parts by weight in place of the hydrogenation product (B-4) of the styrene/isoprene/styrene block 
copolymer, using pellets of the hydrogenation product (D-1) of the styrene/txjtadiene/styrene block copolymer in an 
amount of 7.7 parts by weight in place of the hydrogenation product (D-2) of the styrene/isoprene/styrene block copol- 
25 ymer. further using pellets of the ethylene/1 -butene copolymer rubber (C-5) in an amount of 1 5 parts by weight and the 
process oil of mineral oil (E-1) in an amount of 31 parts by weight, and not using the silicone oil (a-1 ), to prepare pellets 
of a thermoplastic elastomer. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
desaibed in Example 1 5. The square plate thus obtained was evaluated on the scratch resistance in the same ntanner 
30 as described in Example 1 . 

The results are set forth in Table 4. 

Comparative Example 1 1 

35 The procedures of Example 23 were repeated except for not using the silicone oil (a-1), to prepare pellets of ather- 
moplastic elastomer. The gel content of the thermoplastic elastomer thus obtained was 78 %. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 1 5. The square plate thus obtained was evaluated on the scratch resistarK:e in the same manner 
as described in Example 1 . 

40 The results are set forth in Table 4. 

Comparative Example 12 

The procedures of Example 23 were repeated except tor using pellets of the propylene/ethylene copolymer <A-6) 
45 in an amount of 71 parts by weight in place of the propylene homopolymer (A-1), using pellets of the block copolymer 
(B-2) comprising the styrene polymer block, the isoprene/butadiene copolymer \oHock and the styrene polymer block in 
an amount of 29 parts by weight in place of the hydrogenation product (B-4) of the styrene/isoprene/styrene bkock 
copolymer, varying the amount of the ethylene/0ropylene/5-ethylidene-2-noitx)rnene copolymer rubber (C-1) to 21 
parts by weight, further using pellets of the hydrogenation product (D-1) of the styrene/butadiene/styrene block copoly- 
50 mer in an amount of 7.1 parts by weight and the process oil of mineral oil (E-1) in an amount of 14 parts by weight, and 
not using the silicone oil (a-1 ), to prepare pellets of a thermoplastic elastomer. The gel content of the thermoplastic elas- 
tomer thus ot>tained was 71 %. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 15. The square plate thus obtained was evaluated on the scratch resistance in the same manner 
55 as described in Example 1. 

The results are set forth in Table 4. 
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Comparativ e Example 13 

The procedures of Example 27 were repeated except for not using the alicone oil (a-1). to prepare pellets of a ther- 
moplastic elastomer. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
descrit>ed in Example 1 5. The square plate thus obtained was evaluated on the scratch resistance in the same manner 
as described in Example 1. 

The results are set forth in Table 4. 

Comparative Exampla 14 

The procedures of Example 27 were repeated except for varying the amourrts of the hydrogenation product (B-4) 
of the styrene/isoprene/slyrene block copolymer and the olefin thermoplastic elastomer (F-1) to 55 parts by weight and 
45 parts by weight, respectively, further using pellets of the propylene homopolymer (A-1) in an amount of 22 parts by 
weight, pellets of the hydrogenation product (D-2) of the styrene/isoprene/styrene block copolymer in an amount of 7.5 
parts by weight, pellets of the ethylene/1 -butene copolymer rubber (C-5) in an amount of 1 5 parts by weight and calcium 
stearate (E-2) In an amount of 4.5 parts by weight, and not using the silicone oil (a-l), to prepare pellets of a themio- 
plastic elastomer. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in the same manner as 
described in Example 1 5. The square plate thus obtained was evaluated on the saalch resistance in the same manner 
as described in Example 1 . 

The results are set forth in Table 4. 

Comparative Example IS 

The procedures of Example 15 were repeated except for varying the amounts of the propylene homopolymer (A- 
1), the hydrogenation product (B-4) of the styrene/isoprene/styrene block copolymer, the hydrogenation product (D-2) 
of the styrene/isoprene/styrene block copolymer and the silicone oil (a-1) to 100 parts by weight. 0 part by weight, 43 
parts by weight and 3.6 parts by weight, respectively, to prepare pellets of a thermoplastic elastomer. 

Then, from the pellets of the thernroplastic elastomer, a square plate was produced in the same manner as 
described in Example 1 5. The square plate thus obtained was evaluated on the saatch resistance in the same manner 
as described in Example 1 . 

The results are set forth in Table 4. 

Comparative Example 16 

The procedures of Example 27 were repeated except for varying the hydrogenation product (B-4) of the sty- 
rene/isoprene/styrene block copolymer, the olefin tiiermoplastic elastomer (F-1) and the silicone oil (a-1) to 0 part by 
weight. 100 parts by weight and 3.6 parts by weight, respectively, and further using pellets of the hydrogenation product 
(D-2) of the styrene^ropylene/styrene block copolymer in an amount of 7.5 parts by weight, to prepare pellets of a ther- 
moplastic elastomer. 

Then, from the pellets of the thermoplastic elastomer, a square plate was produced in tine same manner as 
described in Example 1 5. The square plate thus obtained was evaluated on the saatch resistance in the same manner 
as desaibed in Example 1 . 

The results are set forth in Table 4. 
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10 



20 



30 





Coinposition of thermoplastiic elastomer (parts by weight) 


Crystal- 
line poly- 
olefin 
resin (A) 


Block 
co- 
polymer 
(B) 


Block 
co- 
polymer 
(D) 


Olefin 
rubber 
(C) 


Soften- 
ing 
agent 
(E) 


Thermo- 
plastic 
elast- 
omer 


Com- 
ponents 

(a) , 

(b) & 
(c) 


Cross- 
link- 
ing 
agent 


15 


A-l 56 


B-4 44 


D-2 11 


— 


— • 




a-l 2.8 


— 


1€ 


A-1 5€ 


B-4 44 


D-2 11 




— - 




a-l 2.8 


— 


£X • 

17 


A-l 56 


B-4 44 


D-2 11 


— 






b-1 0.3 




18 


A-l 56 


B-4 44 


D-2 11 


— 






b-2 0.3 




Pv 

19 


A-l 56 


B-4 44 


D-2 11 


— 




— 


b-3 0.3 


— * 


P«r 

20 


A-l 56 


B-4 44 


D-2 11 


— 


— 


— 


c-1 5.6 


— 


£X . 

21 


A-l 70 


B-4 30 


— 


— 




■ ~ 


a-l 2.5 


.... 


P V 

22 


A-6 69 


B-2 31 


D-1 7.7 


C-5 15 


E-1 31 


— 


a-l 3.8 




p«» 

23 


A-l 57 


B-4 43 




C-1 43 






a-l 3.6 , 


DCP 0.4 
DVB 0.7 


Ex. 
24 


A-l 57 


B-4 43 




C-1 43 






b-1 0-4 


DCP 0.4 

DVB 0.7 


Ex. 

25 


A-l 57 


B-4 43 




C-1 43 






c-1 7.2 


DCP 0.4 
DV3 0.7 


Ex. 
26 


A-6 71 


B-2 29 


D-1 7.1 


C-1 21 


E-1 14 




b-1 0.4 


DCP 0.4 
DVB 0.7 


Ex. 
27 




B-4 30 








F-1 70 


a-l 2.5 




Ex. 
28. 


A-l 22 


B-4 55 


D-2 7.5 


C-5 15 


E-2 4.5 


F-1 45 


a-l 3.7 





DCP: diciamyl peroxide 



DVB : dlvinylbenzene 
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Table 4 (Cont inued- 1 ) 



2S 



30 





Gel content 
r 1 


Glossiness [%] 
before tes^ after ^est 


Scratch 
resistance 


Py 1 ^ 




84 84 


AA 








AA 


AX • X / 






AA 






fie o ^ 
85 86 


AA 


£iX • X 7 




86 85 


AA 


£X • - 




65 70 


AA 


EX • Z 1 




84 84 


AA 


c«x • 




83 82 




J!iX • 


/ 27 




AA 


Ex. 24 


79 


34 30 


AA 

An 


Ex. 25 


80 


18 14 


AA 


Ex. 26 


71 


35 32 


AA 


Ex. 27 




8 8 


AA 


Ex. 28 




28 29 


AA 



40 



45 
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Table 4 (Continueci-2 ) 



5 



10 



20 





Composition of -thermoplastic elastomer (parts by weight) 


Crystal- 
line 
poly- 
olefin 
resin 

(A) 


Block 
co- 
polymer 
(B) 


Block 
co- 
polymer 
(D) 


Olefin 
rubber 
(C) 


Soften- 
ing 
agent 
(E) 


Thermo- 
plastic 
elast* 
omer 
(F) 


Com- 
ponents 

(a) , 

(b) £ 
(c) 


Cross- 
link- 
ing 
agent 


Ex.8 


A-1 56 


B-4 44 


D-2 11 


— 


— 


— 


— 




Ex .9 


A-1 70 


B-4 30 


— 


— 


— 


— 


— 


— 


Ex.10 


A-6 69 


B-2 31 


D-1 7.7 


C-5 15 


E-1 31 


— 


— 


— 


EX.11 


A-1 57 


B-4 43 




C-1 43 








DCP 0.4 

DVB 0.7 


Cozi^ • 
Ex.12 


A-6 71 


B-2 29 


D-1 7.1 


C-1 21 


E-1 14 






DCP 0.4 
DVB 0.7 


Conp. 
Ex.13 




B-4 30 








F-1 70 






Cornp, 
Ex.14 


A-1 22 


B-4 55 


D-2 7.5 


C-5 15 


E-2 4.5 


F-l 45 






Coznp • 
Ex.15 


A-1 100 




D-2 43 








a-1 3.6 




Con^ • 
Ex.l€ 






D-2 43 






F-1 100 


a-1 3.6 





DCP : dicumyl peroxide 



DVB : divinylbenzene 



45 



50 



55 
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Table 4 (Continued-3) 





Gel content 


Glossiness [%] 
before test after test 


Scratch 
resistance 


Coiup • 

£X • o 




85 


58 


BB 


Conqp. 




86 


52 


BB 


Coinp • 

£X« lO 




85 


44 


BB 


Comp • 
Ex. 11 


78 


27 


13 


BB 


Conp • 




32 


10 


BB 


Comp. 
Ex. 13 




8 


4 


BB 


Conp • 
Ex. 14 




27 


9 


BB 


Comp • 
Ex. 15 




85 


62 


BB 


Comp. 
Ex. 16 




9 


5 


BB 
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Example 29 

[Preparation of a thermoplastic elastomer for forming a substrate] 

35 20 Parts by weight of polypropylene [melt flow rate (AS7M D 1238-66T. 230 **C, 2;16 kg): 13 g/10 min, density: 0.91 
Qfarfi. crystallinity as measured by X-ray drff ractometry: 72 %. hereinafter referred to as "(A-T)"] as the crystalline pdy- 
olefin resin (A). 80 parts by weight of an ethylene/propylene^5-ethylidene-2-nortK>rnene copolymer rubber (ethylene 
content 70 % by weight, iodine value: 12. Mooney viscosity ML^^^ (lOO^C): 120, hereinafter referred to as "(C-6)l as 
the olefin rubber (C) were kneaded at 180 for 5 minutes in a nitrogen atnrK)sphere by the use of a Banbury mixer. 

40 Then, the resulting kneadate was passed through rolls to give a sheet, and the sheet was cut by a sheet cutter to pre- 
pare square pellets. 

Then. 100 parts by weight of the square pellets. 0.3 part by weight of 1.3-bis(tert-butylperoxyisopropyl)ben2ene 
and 0.5 part by weight of divinylbenzene were mixed and stirred by a Henschel mixer, and the resulting mixture was 
extruded at 220 ^'C in a nitrogen atmosphere by means of a single-screw extruder (LVD: 30. screw diameter: 50 mm) to 
45 prepare pellets of a thermoplastic elastomer [hereinafter referred to as "TPE-(2)1. The gel content of TPE-(2) thus 
obtained was 84 %. 

[Preparation of a thermoplastic elastomer for forming a skin layer] 

so 50 Parts by weight of pellets of the propylene homopolymer (A1 ) as the crystalline polyolef in resin (A) and 50 parts 
by weight of pellets of the styrene/isoprene/styrene block copolymer (B-1) as the block copolymer (B) are sufficiently 
mixed, and the resulting mixture was extruded by means of a single-screw extruder set at 220 ""C to prepare a thermo- 
plastic elastomer [hereinafter refenred to as "TPE-(3)n. 

55 [Preparation of a laminate] 

The above TPE-(2) was subjected to extrusion molding at 230 'C. and simultaneously the at>ove TPE-<3) was sub- 
jected to coextrusion molding on the surface of the TPE-(2) Thus, a laminate (width: 5.2 mm) consisting of a substrate 
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(thickness: 10 mm) fbmied from TPE-(2) and a sWn layer (thickness: 1 .0 mm) formed from TPE-{3) was obtained. 

The laminate thus obtained was measured on the bonding strength between the substrate and the skin layer and 
the change of glossiness which served as an indication of the scratch resistarx^e of the surface of the skin layer in 
accordance with the following test methods. 

5 

(a) Bonding strength test between substrate arxi skin layer 

Test method: 180** peel test 
Test specimen: 25 mm in width, 100 mm in length 
10 Tensile rate: 25 mm/min 

Bonding strength between substrate and skin layer: a value obtained by dividing the peel bad by the vindth of the 
test specimen [kgt/cm] 

(b) Scratch resistance test 

IS 

On the skin layer of the laminate was placed a felt cloth of 20 mm x 20 mm. and a weight was put thereon so that 
a pressure of 200 g/cm^ was applied to the skin layer. The felt cloth with the weight was subjected to reciprocating 
motions of 1 00 times on the skin layer, and the glossiness (JIS K 71 05) of the skin layer was measured before and after 
the reciprocating motions. The scratch resistance of the surface of the skin layer was evaluated by the change of the 
20 glossiness. 

The results are set forth in Table 5. 

25 [Preparation of a thermoplastic elastomer for forming a skin layer] 

From 40 parts by weight of pellets of (A-2) as the crystalline polyolefin resin (A), 50 parts by weight of pellets of (B- 
1) as the block copolymer (B) and 10 parts by weight of pellets of (D-2) as the block copolymer (D), pellets of a thermo- 
plastic elastomer [hereinafter refenred to as *TPE-(4)*1 was prepared in the same manner as described iri Example^. 

30 

[Preparation of a laminate] 

The above TPE-(2) and TPE-(4) were subjected to coextrusion lamination in the same manner as described in 
Example 29, to obtain a laminate consisting of a substrate formed from TPE-(2) and a skin layer formed from TPE-(4). 
35 The laminate thus obtained was measured on the txinding strength between the siibstrate and the skin layer and 
the change of glossiness which served as an indication of the scratch resistance of the surface or the skin layer in 
accordance with the atx>ve test methods. 

The results are set forth in Table 5. 

40 Example 81 

[Preparation of a thermoplastic elastomer for forming a skin layer] 

From 64 parts by weight of pellets of (A-2) as the Crystalline polyolefin resin XA), 29 parts by weight of pellets of (B- 
45 2) as the block copolymer (B), 7 parts by weight of pellets of (D-1) as the block copolymer (D), 14 parts by weight of <C- 
5) as the olefin rubber (C) and 29 parts by weight of the process oil of mineral oil (E-1 ) as the softening agent (E). pellets 
of a thermoplastic elastomer [hereinafter referred to as "TPE-(5)**1 was prepared in the same manner as descrtt>ed in 
Example 29. 

so [Preparation of a laminate] 

The above TPE-(2) and TPE-(5) were subjected to coextrusion lamination in the same manner as described in 
Example 29. to obtain a laminate consisting of a substrate formed from TPE-(2) and a skin layer formed from TPE-(5). 

The laminate thus okTtained was measured on the bonding strength between the 8iit>strate and the skin layer and 
55 the change of glossiness which served as an indication of the scratch resistance of the surface of the skin layer in 
accordance with the above test methods. 

The results are set forth in Table 5. 
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[Preparation of a thermoplastic elastomer for forming a substrate] 

14 Parts by weight of pellets of polypropylene [melt flow rate (ASTiy/l D 1238-65T, 230 «C. 2.16 kg): 1 1 g/10 ndn. 
density: 0.91 g/cm^, crystallinity as measured by X-ray diffractometry: 70 %, hereinafter refened to as "(A-8)T as the 
crystalline polyolefin resin (A). 64 parts by weight of pellets of an ethylene/propylene/5-ethylidene*2-norbornene copol- 
ymer rubber having 40 PHR oil extension of a paraffinic process oil [ethylene content: 78 % by weight. Iodine value: 13, 
Mooney viscosity ML1+4 (100*»C): 75, hereinafter referred to as "(C-7)T as the olefin rubber (C). 14 parts by weight of 
pellets of a butyl rubber [Mooney viscosity f^Li ^ (1 00°C): 45. isoprene content: 1 .0 % by moQ as other rubber than the 
olefin rubber and 8 parts by weight of a paraffinic process oil as a softening agent were kneaded at 1 80 *C for 5 minutes 
in a nitrogen atmosphere by the use of a Banbury mixer. Then, the resulting kneadate was passed through rolls to give 
a sheet and the sheet was cut by a sheet cutter to prepare square pellets. 

Then, 100 parts by weight of the square pellets and a solution of 0.3 part by weight of 1 ,3-bis(tert-butylperoxyiso- 
propyObenzene in 0.5 part by weight of divinylbenzene were mixed and stirred to uniformly attach the solution onto the 
square pellets. 

Then, the pellets were extruded at 210 **C in a nitrogen atmosphere by means of a single-screw extruder to prepare 
pellets of a thermoplastic elastomer [hereinafter referred to as "TPE-(6^]. The gel content of TPE-(6) thus obtained was 
78%. 

[Preparation of a thermoplastic elastomer for forming a skin layer] 

From 50 parts by weight of pellets of (A-2) as the crystalline polyolefin resin (A), 37.5 parts by weight of pellets of 
(B-2) as the block copolymer (B), 12.5 parts by weight of pellets of (D-1) as the block copolymer (D). 25 parts by weight 
of (C-1) as the olefin rubber (C), 0.38 part by weight of dicumyl peroxide and 0.5 part by weight of divinylbenzene. pel- 
lets of a thermoplastic elastomer [hereinafter referred to as "TPE-(7)T was prepared in the same manner as descrit)ed 
in Example 29. The gel content of TPE-(7) thus obtained was 58 %. 

[Preparation of a laminate] 

The above TPE-(6) and TPE-(7) were subjected to coextrusbn lamination in the same manner as described In 
Example 29, to obtain a laminate consisting of a substrate formed from TPE-(6) and a skin layer formed from TPE-{7). 

The laminate thus obtained was measured on the tending strength between the substrate and the sWn layer and 
the change of glossiness which served as an indication of the scratch resistance of the surfcice of the skin layer in 
accordance with the above test methods. 

The results are set forth in Table 5. 

Comparative Example 17 

[Preparation of a thermoplastic elastomer for forming a skin layer] 

From 50 parts by weight of pellets of (A-1) as the crystalline polyolefin resin (A) and 50 parts by weight of pellets of 
(D-2) as the block copolymer (D). pellets of a thermoplastic elastomer [hereinafter refened to as "TPE-{8)T was pre- 
pared in the same manner as described in Example 29. 

[Preparation of a laminate] 

The above TPE-(2) and TPE-(8) were subjected to coextrusion lamination in the same manner as described in 
Example 29. to obtain a laminate consisting of a substrate formed from TPE-(2) and a skin layer formed from TP€-{8). 

The laminate thus obtained was measured on the bonding strength between the substrate and tfie skin layer and 
the change of glossiness which served as an indication of the scratch resistance of the surface of the skin layer in 
accordance with the above test methods. 

The results are set forth in Table 5. 
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Remark: 

Organic peroxide (1): 
5 Ir 3-bls(t:ert -but ylperoxyisopropyl) benzene 

Organic peroxide (2) : 

dicumyl peroxide 
,0 Scratch resistance 

AA: The scratch resistance was good. 
BB: The surface of the skin layer was easily 
damaged. 

IS 

The unit of the glossiness is %• 
The unit of the value of each compohent is pax^(s) by 
weight. 

20 



Example 33 

2S 

[Preparation of a thermoplastic elastomer for forming a skin layer] 

50 Parts by weight of pellets of (A-1) as the crystalline polyolefin resin and 50 parts by weight of pellets of (B-1) as 
the t>lock copolymer (B) were sufficiently mixed, and the resulting mixture was extruded by means of a single-screw 
30 extruder set at 220 "^C. to prepare pellets of a thermoplastic elastomer [hereinafter referred to as TPE-tS)*!. 

[Preparation of a laminate] 

A polypropylene homopolymer [melt flow rate: 0.5 g/10 min. crystal iinity as measured by X-ray diffractometry: 70 
35 %] as the crystalline polyolefin resin for forming a substrate was subjected to extrusion molding at 230 ''C, and simulta- 
neously the above TPE-(9) was subjected to coexkrusion molding oh the surface of the polypropylene homopolymer. 
Thus, a laminate (width: 5.2 mm) consisting of a substrate (thickness: 10 mm) formed from the polypropylene homopol- 
ymer and a skin layer (thickness: 1 .0 mm )formed from TPE-(9) was obtained. 

The laminate thus obtained was measured on the bonding strength between the substrate and the skin layer and 
40 the scratch resistance of the surface of the skin layer in accordance with the above test methods. 
The results are set forth in Table 6. 

Example 34 

4S From 40 parts by weight of pellets of (A-1) as the crystalline polyolefin resin. SO parts by weight of pellets of (B-1) 
as the block copolymer (B) and 10 parts by weight of pellets of a styrene/isoprene/styrene block copolymer {styrene 
content: 30 % by weight, content of "1 .2-bonds" and "3.4-bonds" in the isoprene polymer portion: 7 %, melt flow rate: 8 
g/1 0 min. hereinafter referred to as "(0-3)"] as the block copolymer (D). pellets of a thermoplastic elastomer [hereinafter 
refen-ed to as n'PE-(10)'l was prepared in the same manner as described in Exarnple 33. 

so 

[Preparation of a laminate] 

The procedure for preparing the laminate in Example 33 was repeated except for using TPE-(IO) in place of TPE- 
(9). to obtain a laminate consisting of a substrate formed from the propylene homopolymer arxl a skin layer formed from 
ss TPE-(IO), 

The laminate thus obtained was measured on the bonding strength between the substrate and the skin layer and 
the change of glossiness which served as an indication of the scratch resistance of the surface of the skin layer in 
accordance with the above test methods. 
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The results are set forth in Table 6. 
Example 35 

5 From 64.3 parte by weight of pellete of (A-2) as the aystalline polyolef in resin. 28.6 parts by weight of pellets of (B- 

2) as the block copolymer (B), 7.1 parts by weight of pellets of (D-1) as the block copolymer (D), 14.3 parte by weight 
of pellete of (C-5) as the olefin rubber (C) and 28.6 parte by weight of (E-1) as the softening agent, pellete of a thermo- 
plastic elastomer [hereinafter referred to as 'TPE-(1 1)"] was prepared in the same manner as described in Example 33. 

'10 [Preparation of a laminate] 

The procedure for preparing the laminate in Example 33 was repeated except for using TPE-(1 1) in place of TPE- 
(9). to obtain a laminate consisting of a sut>strate formed from the propylene homopolymer and a skin layer formed from 
TPE-(11). 

IS The laminate thus okrtained was measured on the tx)nding strength between the sut>strate and the skin layer and 
the change of glossiness which served as an indication of the scratch resistance of the surface of the skin layer In 
accordance with the above test methods. 
The resulte are set forth in Table 6. 

20 Example 36 

From 50 parts by weight of pellete of (A-2) as the crystalline polyolefin resin, 37.5 parte by weight of pellete of (B- 
2) as the block copolymer (B). 12.5 parte by weight of pellete of (D-1 ) as the t>lock copolymer (D), 25 parte by weight of 
(C-1 ) as the olefin rutsber (C), 0.375 part by weight of dicumyl peroxide and 0.5 part 1:^ weight of divinyltsenzene. pellete 
25 of a thermoplastic elastomer [hereinafter referred to as "TPE-(12)1 was prepared in the same manner as desalbed in 
Exannple 33. The gel content of TPE (12) thus obtained was 58 %. 

[Preparation of a laminate] 

The procedure for preparing the laminate in Example 33 was repeated except for using TPE-(12) in place of TPE- 
(9), to obtain a laminate consisting of a sut)Strate formed from the propylene homopolymer and a skin layer formed from 
TPE-(12). 

The laminate thus obtained was measured on the bonding strength between the substrate and the skin layer and 
the change of glossiness which served as an indication of the scratch resistance of the surface of the skin layer in 
accordance with the akx>ve test methods. 
The resulte are set forth in lable 6. 
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Claims 

1. An olefin thermoplastic elastomer which cornprises a partially crosslinked thermoplastic elastomer <x>mprising: 

so [I] a crystalline polyolefin resin (A) in an amount of 20 to 80 parts by weight; 

[iQ a block copolymer (B) in an amount of 15 to 75 parts by weight, which may be hydrogenated andcomprises: 



(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isbprene/butadiene copolymer 
55 block and contains at least 40 % of isoprene units bonding at 1 ,2- or 3,4-positions relative to the total iso- 
prene units; and 

[111] ari olefin rut>ber (C) in an amount of 5 to 65 parts by weight; 
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the total amcxjnt of said components (A), (B) and <C) being 100 parts by weight. 

2. The olefin thermoplastic elastomer as claimed in claim 1 . wherein the crystalline polyolefin resin (A) is a propylene 
homopolymer or a propylene/a-olefin copolymer having a melt flow rate <ASTM D 1238, 230 ''C, load of 2.16 kg) of 

5 0.01 to 100 g/10 min and a crystallirnty, as measured by X-ray d'rffractometry, of 20 to 80 %. 

3. The olefin thermoplastic elastomer as claimed in claim 1 or daim 2. wherein the block copolymer (B) contains the 
polymer block of styrene or its derivative (a) in an amount of 5 to 50 % by weight. 

10 4. The olefin thermoplastic elastomer as claimed in any one of claims 1 to 3. wherein the olefin rubber (C) has a 
Mooney viscosity [ML^^ (lOO^'C)] of 30 to 1 50. 

5. An olefin thermoplastic elastomer as claimed in any one of claims 1 to 4. which further comprises a crystalline poly- 
olefin resin in an amount of 5 to 50 parts by weight relative to 100 parts by weight of the partially crosslinked ther- 

15 moplastic elastomer. 

6. An olefin thermoplastic elastomer which is partially crosslinked and comprises: 

[1] a crystalline polyolefin resin (A) in an amount of 20 to 85 parts by weight; 
20 [iq a block copolymer (B) in an amount of 1 5 to 80 parts by weight, which may be hydrogenated and comprises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isoprene/butadiene copolymer 
block and contains at least 40 % of isoprene units bonding at 1 ,2- or 3,4-po6i1ions relative to the total tso- 

25 prene units, 

the total anrK)unt of said components (A) and (B) being 1 00 parts by weight; and 

[III] at least one element selected from the group consisting of (a) silicone oil. (b) an ester of aliphatic alcohol 
and a dicartx)xylic acid or a fatty add and (c) a fluorine polymer in an amount of 0.01 to 10 parts by weight. 

An olefin thermoplastic elastomer which is partially crosslinked and comprises: 

100 to 40 % by weight of polymer components comprising: 

35 [I] a crystalline polyolefin resin (A) in an amount of 20 to 80 parts by weight; 

[iq a block copolymer (B) in an amount of 1 5 to 80 parts by weight, which may be hydrogenated and com- 
prises: 

(a) a polymer block of styrene or its derivative, and 
4o (b) a polymer or copolymer block which is an isoprene block or copolymer t)lock and Contains at least 

40 % of isoprene units bonding at 1 ,2- or 3.4-portions relative to the total isoprene units, and 

[Ml] an olefin rubber (C) in an amount of 0 to 40 parts by weight. 

the total amount of said components (A), (B) arKi (C) being 100 parts by weight; 

[IV] 0 to 40 % by weight of a softening agent (E). and 0 to 40 % by weight of a filler (F), the total amount of 
said components (A) + (B) + (C) + (E) + (F) being 1 00 % by weight; and 

[V] at least one element selected from the group consisting of (a) silicone oil. (b) an ester or aliphatic akx)- 
hoi and a dicarboxylic acid or a fatty acid and (c) a fluorine polymer in an amount of 0.01 to 10 parts by 
weight. 

The olefin thermoplastic elastomer as claimed in claim 6 or claim 7. wherein the crystalline polyolefin resin (A) is a 
propylene homopolymer or a propylene/a-olefin copolymer having a melt flow rate (ASTM D 1238.^30 **C, toad of 
2.16 kg) of 0.01 to 100 g/10 min and a crystallinity. as measured by X-ray diffractometry, of 20 to 80 %. 

ss 9. The olefin thermoplastic elastomer as claimed in any one of daims 6 to 8, wherein the block copolymer (B) contains 
the polymer block of styrene or Its derivative (a) in ah amount of 5 to 50 % by weight. 

10. The olefin thermoplastic elastomer as daimed in any one of daims 6 to 9, wherein the olefin rubber -(C) has a 
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Mooney viscosity (100*»C)] of 30 to 1 50. 

11 . An olefin tfiermoplastic elastomer comprising: 

5 [I] a thermoplastic elastomer [1 ] in an amount of 1 0 to 80 parts by weight, which comprises a crystalline pdy- 

olefin resin (A) and an olefin rubber (C) and is partially or perfectly cros^linked; and 

[iq a block copolymer (B) in an amount of 20 to 90 parts by weight, which may be hydrogenated and comprises: 

(a) a polyrher block of styrene or its derivative, and 
^0 (b) a polymer or copolymer block which is an tsoprene polymer t>lpck or an isQprene/butadiene copolymer 

block and contains at least 40 % of isoprene units bonding at 1,2- or 3,4-pQsitions relative to the total iso- 
prene units; 

the total amount of said oomponehte [1] and (B) being ioo parts by weigtit. 

IS 

12. An olefin thernrK)plastic elastomer as claimed in daim 1 1 , which further comprises at least oiie element selected 
from the group consisting of a crystalline polyolef in resin (A) in an amount of 5 to 1 00 parts by weight, an olefin ruk>- 
ber (C) in an amount of 5 to 1 00 parts by weight and a softening agent (E) in an amount of 3 to 1 00 parts by weight 
relative to 1 00 parts by weight of tiie total amount of said components [1] and (B). 

20 

13. An olefin thermoplastic elastomer as claimed In claim 11. which furthieir comprises [ill] at least one element 
selected from the group consisting of (a) silicone oil, (b) an ester of aliphatic alcohol and a dicartxsxylic acid or a 
fatty acid and (c) a fluorine polymer in an amount of 0.01 to 1 0 parts by weight relative to 1 00 parts by weiight of the 
total amount of said conponents [1] and (B). 

2S 

14. An olefin thermoplastic elastomer as claimed in claim 1 1 , which further comprises: 

[III] a softening agent (E). and a filler (F), wherein the total amount of said components (A). (B) and (C) being 
1 00 to 40 % by weight, the amount of said softening agent (E) being 0 to 40 % by weight, the amount of said 

30 filler being 0 to 40 % by weight, and the total amount of said component (A), (B}.XC), (E) and (F) being 100 % 

by weight; and 

[IV] at least one element selected from the group consisting of (a) silicone oil, (b) an ester of aliphatic alcohol 
and dicart)Oxylic acid or fatty acid and (c) a fluorine polymer in an amount of 0.01 to 10 parts by weight. 

35 15. A thermoplastic elastomer laminate comprising: 

[I] a substrate formed from an olefin thermoplastic elastomer [2] which comprises a crystalline polyolef in resin 

(A) and an olefin rubber (C) and Is partially or perfectly crosslinked; and 

[iq a skin layer formed from an olefin thermoplastic elastomer [3] which comprises: 

40 

a crystalline polyolefin resin (A) in an amount of 20 to 85 parts by weight, and 

a block copolymer (B) in an amount of 15 to 80 parts by weight, whidi may be hydrogenated and com- 
prises: 

45 (a) a polymer t)lock of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isoprene/butadiene copol- 
ymer block and contains at least 40 % of isoprene units bonding at 1 ^2- or 3,4-posltions relative to the 
total isoprene units. 

50 the total amount of said components (A) and (B) being 100 parts by weight . 

16. A thermoplastic elastomer laminate comprising: 

[I] a substi^te formed from an olefin thermoplastic elastomer [2] which comprises a crystalline polyolefin resin 
ss (A) and an olefin rubber (C) and is partially or perfectly crosslinked; and 

[iq a skin layer formed from an olefin thermoplastic elastomer [4] which comprises: 

a crystalline polyolefin resin (A) in an amount of 20 to 85 parts by woght. 
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a block copolymer (B} in an amount of 12 to 79 parts by weight* which may be hydrogenated and com- 
prises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isoprene/butadiene copol- 
ymer block and contains at least 40 % of isoprene units bonding at 1 ,2- or 3,4-positions relative to the 
total isoprene units, and 

a block copolymer (D) in an amount of 1 to 30 parts by weight, which may be hydrogenated and comprises: 

(c) a polymer block of styrene or its derivative, and 

(d) a polymer or copolymer block which is an isoprene polymer block or an isopreneAxJtadiene-copol- 
ymer block and contains not more than 30 % of isoprene units bonding at 1 .2- or 3,4-positions relative 
to the total isoprene units, or (e) a butadiene polymer block. 

the total amount of said components (A), (B) and (D) being 100 parts by weight 



17. The thermoplastic elastomer laminate as claimed in claim 16. wherein the olefin thermoplastic elastomer [4] further 
comprises an olefin rubber (C) in an amount of 1 to 30 parts by wight and/or a softening agent (E) in an amount of 

20 1 to 30 parts by weight relative to 1 00 parts by weight of the total amount of said components (A). (B), (C) and (D). 

18. A thermoplastic elastomer laminate comprising: 

[I] a substrate formed from an olefin thermoplastic elastomer [2] which comprises a crystalline polyolefin resin 
25 (A) and an olefin njbber (C) and is partially or perfectly crosslinked; and 

[iq a skin layer formed from an olefin thermoplastic elastomer [5] comprising partiaDy crossllntod thermoplastic 
elastomer which comprises: 

a crystalline polyolefin resin (A) in an amount of 20 to 80 parts by weight, 
30 a block copolymer (B) in an amount of 15 to 75 parts by weight, which may be hydrogenated and com- 

prises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer t>lock or an isoprene/butadiene copol- 
35 ymer block and contains at least 40 % of isoprene units bonding at 1 .2- or 3,4-positions relative to the 

total isoprene units, and 

an olefin rubber (C) in an amount of 5 to 65 parts by weight. 

the total amount of said components (A). (6) and (C) being 100 parts by weight. 

40 , 

19. A thermoplastic elastomer laminate as claimed in daim 18. wherein the thermoplastic elastomer [5] further com- 
prises a crystalline polyolefin resin in an amount of 5 to 50 parts by weight relative to 100 parts by weight of the 
total amount of the components (A). (B) and (C). 

45 20. A thermoplastic elastomer laminate comprising: 

[I] a substrate formed from an olefin thermoplastic elastomer [2] which comprises a crystalline polyolefin resin 

(A) and an olefin rubber (C) and is partially or perfectly crosslinked; and 

[iq a skin layer formed from an olefin thermoplastic elastomer [6] which comprises: 



so 



55 



a thermoplastic elastomer [1] in an amount of 10 to 80 parts by weight, which conprtses a crystafline poly- 
olefin resin (A) and an olefin rubber (C) and is partially or perfectly crosslinked. and 
a block copolymer (B) in an amount of 20 to 90 parts by weight, which may be hydrogenated and com- 
prises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isoprene/txjtadiene cqx>l- 
ymer block and contains at least 40 % of isoprene units trending at 1.2- or 3,4-positions relative to the 



45 
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total isoprene units, 
the total amount of said components [1] and (B) being 100 parts by weight. 

5 21. A themioplastic elastomer laminate as claimed in claim 20, wherein the thermoplastic elastomer 16] further com- 
prises at least one element selected from the group consisting of a crystalline polyolefin resin (A) in an amount of 
5 to 1 00 parts by weight, an olefin rubber (C) in an amount of 5 to 100 parts by weight and a softening agent (E) in 
an amount of 3 to 100 parts by weight relative to 100 parts by weight of the total amount of the oonponenls [1] and 
(B). 

10 

22. A thermoplastic elastomer laminate comprising: 

[I] a substrate formed from a crystalline polyolefin resin: and 

[IQ a skin layer formed from an olefin thermoplastic elastomer [3] which conprises: 

IS 

a crystalline polyolefin resin in an amount of 20 to 85 parts by weight, and 

a block copolymer (B) in an amount of 15 to 80 parts by weight, which may be hydrogenated and com- 
prises: 

20 (a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isoprene/butadiene copol- 
ymer block and contains at least 40 % of isoprene units bonding at 1 ,2- or 3.4-positions relative to the 
total isoprene units. 

2S the total amount of said crystalline polyolefin resin and said component (B) being 100 parts by weight. 

23. A thermoplastic elastomer laminate comprising: 

[1] a substrate formed from a crystalline polyolefin resin; and 
30 [iq a skin layer formed from an olefin thermoplastic elastomer [4] which comprises: 

a crystalline polyolefin resin In an amount of 20 to 85 parts by weight, 

a block copolymer (B) in an amount of 12 to 79 parts by weight, which may be hydrogenated and com- 
prises: 

35 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isoprene/lxjtadiene copol- 
ymer block and contains at least 40 % of isoprene units boding at 1.2- or 3.4-positk>ns relative to the 
total isoprene units, and 

40 

a block copolymer (D) in an amount of 1 to 30 parts by weight, which may be hydrogenated and comprises: 

(c) a polymer block of styrene or its derivative, and 

(d) a polymer or copolymer block which is an isoprene polymer block or an isoprene/txrtadiene copol- 
45 ymer block and contains not more than 30 % of isoprene units bonding at 1 .2- or 3.4-positions relative 

to the total isoprene units, or (e) a butadiene polymer block. 

tiie total amount of said crystalline polyolefin resin, said component (B) and said conrponent (D) being 100 
parts by weight. 

so 

24. The thermoplastic elastomer laminate as claimed in claim 23, wherein the thermoplastic elastomer [4] furttier con- 
taining an olefin rubber (C) In an amount of 1 to 40 parts by weight and/or a softening agent {E) in an amount of 1 
to 40 parts by weight based on 100 parts by weight of the total amount of the crystalline polyolefin resin, the block 
copolymer (B) and the block copolymer (D). 

ss 

•25. A thermoplastic elastomer laminate comprising: 

[I] a sut)Strate formed from a crystalline polyolefin resin; and 
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[I I] a skin layer formed from an olefin thermoplastic elastomer [5] comprising partially crosslinked thermoplastic 
elastomer which comprises: 

. a crystalline polyolefin resin (A) in an amount of 20 to 80 parts by weight. 

a block copolymer (6) in an amount of 15 to 75 parts by weight, which may be hydrogenated and com- 
prises: 

(a) a polymer block of styrene or its derivative, and 

(b) a polymer or copolymer block which is an isoprene polymer block or an isoprene/butadienie. copol- 
ymer block and contains at least 40 % of isoprene units bonding at 1 .2- or 3.4-positions relative to the 
total isoprene units, and 

an olefin rubber (C) in an amount of 5 to 65 parts by weight. 

the total anrwum of said components (A). (B)ahd(C) being 100 K» . . 

26. A thermoplastic elastomer laminate as claimed in daim 25. wherein the thermoplastic elastomer [5] further com- 
prises a crystalline polyolefin resin in an amount of 5 to 50 parts by weight relative to 100 parts by weight of the 
total amount of the components (A), (B) and (C). 

27. A tiiermoplastic elastomer laminate comprising: 

[I] a substrate formed from a crystalline polyolefin resin; and 

[iq a skin layer formed from an olefin tiiermoplastic elastomer [6] which comprises: 

a thermoplastic elastomer [1] in an amount of 10 to 80 parts by w^ght, which comprises a crystalline poly- 
olefin resin (A) and an olefin rubber (C) and is partially or perfectiy crosslinked. and 
a block copolymer (B) in an amount of 20 to 90 parts by weight, which may be hydrogeriated and com- 
prises: 

(a) a polymer block of styrene or its derivative. €tnd 

(b) a polymer or copolymer block whteh is an isoprene polymer block or an isoprene/butikiiene copol- 
ymer to\ock and contains at least 40 % of isoprene units bonding at 1 ,2- or 3,4-positk>ns relative to the 
total isoprene units; 

the total amount of said componerits [1] and (B) beirig 100 parts by weight 

28. A thermoplastic elastomer laminate as claimed in daim 27, wherein the thernrxjplastic elastomer [6] further -com- 
prises at least one element selected from the group consisting of a crystalline polyolefin resin (A) in an amount of 
5 to 100 parts by weight, an olefin rubber (C) in an amount of 5 to 100 parts by weight and a softening agent (E) in 
an amount of 3 to 1 00 parts by weight relative to 1 00 parts by weight of the total amount of the components [1 ] snd 
(B). 
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